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Wkh lqfuhdvlqj lqwhuqdwlrqdo prelolw| ri surgxfwlrq idfwruv/ hvshfldoo| fdslwdo/ srvhv zhoo0
nqrzq sureohpv iru wd{ dxwkrulwlhv lq rshq hfrqrplhv1 Ri juhdw lpsruwdqfh wr HX frxq0
wulhv lv wkh fkdoohqjh wr qdwlrqdo wd{ dxwkrulwlhv srvhg e| wkh olehudol}dwlrq ri fdslwdo rzv
ehwzhhq HX frxqwulhv/ dv hylghqfhg e| wkh Hxurshdq Frxqflo gluhfwlyh ri Mxqh 4<;;1 Wklv
gluhfwlyh zdv rqh ri vhyhudo lqlwldwlyhv wr vxssruw wkh ixqfwlrqlqj ri wkh Vlqjoh Pdunhw
lq wkh HX1 Dffruglqj wr wkh gluhfwlyh/ phpehu frxqwulhv zhuh wr frpsohwho| olehudol}h
lqwhuqdwlrqdo pryhphqwv ri fdslwdo ehiruh Mxo| 4/ 4<<31 Wr ixuwkhu qdqfldo lqwhjudwlrq
lq wkh Frppxqlw|/ wkh Hxurshdq Frpplvvlrq ihow wkdw dgglwlrqdo vwhsv zhuh fdoohg iru1
D jhqxlqh pdunhw iru qdqfldo vhuylfhv vkrxog eh hvwdeolvkhg/ dv surprwhg e| d vhulhv ri
gluhfwlyhv1 Vhfrqg/ lw zdv ghhphg lpsruwdqw wr ohvvhq wkh revwdfohv wr qdqfldo lqwhjudwlrq
dulvlqj iurp glhuhqfhv lq wd{dwlrq dfurvv phpehu frxqwulhv dqg dfurvv qdqfldo lqvwux0
phqwv/ dqg iurp wd{ hydvlrq1 Lq wklv oljkw/ wkh Frpplvvlrq sursrvhg d gluhfwlyh lq Pd|
4<;< frqfhuqlqj d frpprq v|vwhp ri vrxufh wd{ rq lqwhuhvw lqfrph lq wkh HX1
Wkh Frpplvvlrq vshflfdoo| sursrvhg wkh lqwurgxfwlrq ri d plqlpxp Frppxqlw|0zlgh
zlwkkroglqj wd{ rq lqwhuhvw sd|phqwv pdgh wr doo Frppxqlw| uhvlghqwv wr frxqwhu wkh ulvnv
ri glvwruwlrq/ hydvlrq/ dqg dyrlgdqfh lq wkh suhvhqw v|vwhp1 Wkh plqlpxp wd{ udwh vkrxog
eh 48 sfw1/ fruuhvsrqglqj wr derxw wkh dyhudjh ri h{lvwlqj zlwkkroglqj wd{hv rq lqwhuhvw lq
HF frxqwulhv1
Wkh sursrvdo/ krzhyhu/ doorzhg vhyhudo h{hpswlrqv iurp wkh 48 sfw1 zlwkkroglqj wd{/
vr wkdw kdugo| doo lqwhuhvw sd|phqwv dffuxlqj wr HF flwl}hqv zrxog eh vxemhfw wr wkh wd{1
Pdq| hfrqrplvwv dqg od|phq zhuh wr glhuhqw ghjuhhv fulwlfdo ri wkh sursrvdo1 Rqh srlqw
zdv wkh idloxuh ri wkh sursrvdo wr wdnh lqwr dffrxqw wklug frxqwulhv1 Jlrydqqlql +4<;</ ss1
69<0:3, qrwhv= %Hxursh lv qrw d forvhg hfrqrp|/ dqg wd{lqj fdslwdo lqfrph dw wkh vdph udwh
zlwklq wkh HHF/ jlyhq wkh fxuuhqw vwuxfwxuh ri wd{ v|vwhpv/ zloo qrw dyrlg dq rxwrz wr
wd{ kdyhqv1 Wklv rxwrz frxog rffxu wkurxjk frxqwulhv zklfk duh suhvhqwo| lpsrvlqj ihz
ru qr fdslwdo frqwurov/ jlylqj ulvh wr d errp ri qdqfldo lqwhuphgldulhv lq wkrvh frxqwulhv/
xqohvv vwulfw frqwurov ylv0d0ylv wkh uhvw ri wkh zruog duh lpsrvhg1% Dqg Wdq}l +4<<8/ s1 45<,
qrwhv/ wkdw %111 hyhq li frxqwulhv ri wkh Hxurshdq Xqlrq zrxog djuhh rq vrph srolf| dprqj
wkhpvhoyhv/ wkh h{lvwhqfh ri wd{ kdyhqv dqg ri frxqwulhv rxwvlgh wkh Hxurshdq Xqlrq wkdw
zrxog qrw eh sduw| wr wkh djuhhphqw zrxog udlvh txhvwlrqv derxw wkh ghjuhh wr zklfk wkh
djuhhg vroxwlrq zrxog vroyh wkh sureohp1%
Wklv sdshu uhfrqvlghuv wkh HX sursrvdo1 Suhylrxv uhvhdufk kdv ~ pdlqo| yhuedoo| ~
irfxvhg rq lvvxhv vxfk dv wkh srvvleoh vkruwfrplqjv ri wkh sursrvdo lq wkh lqfrpsohwh
fryhudjh ri zlwkkroglqj wd{hv/ wkh h{shfwhg dyhuvlrq rq wkh sduw ri vrph frxqwulhv djdlqvw
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dffhswlqj wkh sursrvdo/ dqg wkh hhfwv rq qdqfldo pdunhwv dqg lqvwlwxwlrqv +fiu1/ h1j1/
Iudqn +4<<4, dqg Kxl}lqjd +4<<7,,1 Zh lqvwhdg frqfhqwudwh rq vrph ri wkh dqdo|wlfv ri
wkh sursrvdo1 Lq olqh zlwk wkh deryh txrwhv/ zh vwuhvv wkh frqqhfwlrq ehwzhhq plqlpxp
zlwkkroglqj wd{hv lq wkh HX dqg wkh frpshwlwlrq iru qdqfldo exvlqhvv dfwlylw| ehwzhhq
w d {k d y h q vl q v l g hd q gr x w v l g hr iw k hH X 1
Wkh sdshu suhvhqwv d wkuhh0frxqwu| prgho ri zlwkkroglqj wd{dwlrq dqg edqnlqj dfwlylw|1
Rqh frxqwu| lv d w|slfdo/ odujh/ HX frxqwu|> wkh vhfrqg frxqwu| lv d wd{ kdyhq lqvlgh HX>
dqg wkh wklug frxqwu| lv d wd{ kdyhq rxwvlgh HX1 Wkh odujh frxqwu|*v uhvlghqwv fdq sodfh
ghsrvlwv lq doo wkuhh frxqwulhv1 Vlploduo|/ upv lq wkh uvw frxqwu| pd| eruurz dw krph
ru deurdg1 Wkh frxqwu| ri ghvwlqdwlrq ri ghsrvlwv zloo jhqhudoo| eh ghwhuplqhg e| wkh
zlwkkroglqj wd{ srolflhv ri wkh wzr HX frxqwulhv/ lqwhuhvw udwhv/ surw +frvw, pdujlqv
ri edqnv/ dqg dq| lglrv|qfudwlf frvwv dvvrfldwhg zlwk krxvhkrogv ru upv xqghuwdnlqj
qdqfldo wudqvdfwlrqv deurdg udwkhu wkdq dw krph1
Lq d qrq0frrshudwlyh zlwkkroglqj wd{ htxloleulxp +lq zklfk wkh rxwvlgh wd{ kdyhq iru
vlpsolflw| lv dvvxphg wr devwdlq iurp zlwkkroglqj wd{hv,/ erwk HX frxqwulhv pdnh xvh ri
wkh zlwkkroglqj wd{/ dowkrxjk iru uhdvrqdeoh sdudphwhu ydoxhv wkdw ri wkh lqvlgh wd{ kdyhq
lv pxfk orzhu wkdq wkdw ri wkh w|slfdo HX frxqwu|1 Zh wkhq frqvlghu wkh hhfwv ri iruflqj
wkh lqvlgh wd{ kdyhq wr ohy| d plqlpxp zlwkkroglqj wd{ deryh wkh qrq0frrshudwlyh ohyho1
Zkloh zhoiduh lq wkdw frxqwu| lv qrw dhfwhg e| d voljkw lqfuhdvh lq lwv zlwkkroglqj wd{/ wkh
w|slfdo HX frxqwu| h{shulhqfhv d uvw~rughu hhfw rq lwv zhoiduh1 D kljkhu zlwkkroglqj
wd{ lq wkh lqvlgh wd{ kdyhq zloo lqgxfh vrph krxvhkrogv lq wkh w|slfdo HX frxqwu| wr lqyhvw
dw krph lqvwhdg ri lq wkh wd{ kdyhq1 Wkhuhe|/ wkh w|slfdo HX frxqwu|*v zlwkkroglqj wd{
uhyhqxh dqg surwv iurp grphvwlf edqnlqj rshudwlrqv lqfuhdvh/ lpsurylqj zhoiduh1 Rq wkh
rwkhu kdqg/ wkrvh krxvhkrogv zkr d iruwlrul sodfh ixqgv lq wkh lqvlgh wd{ kdyhq zloo hqg
xs sd|lqj kljkhu wd{hv wkhuh/ dqg wklv orzhuv zhoiduh1 Lq sulqflsoh/ wkhuhiruh/ d pdujlqdo
lqfuhdvh lq wkh zlwkkroglqj wd{ lq wkh lqvlgh wd{ kdyhq kdv dpeljxrxv zhoiduh frqvhtxhqfhv
iru wkh HX sduwqhu1
Wr jhw vrph ihho iru wkh srvvleoh pdjqlwxghv zh xqghuwdnh vrph vlpxodwlrqv1 Wkhvh
vkrz/ dv d jhqhudo uxoh/ wkdw lw lv zhoiduh0lpsurylqj iru wkh w|slfdo HX frxqwu| wr kdyh wkh
lqvlgh wd{ kdyhq udlvh lwv wd{1 Wklv lv hvshfldoo| vr/ li wkh w|slfdo HX frxqwu| lv doorzhg wr
dgmxvw lwv rzq zlwkkroglqj wd{ lq uhvsrqvh wr wkh ulvh lq wkh wd{ lq wkh sduwqhu frxqwu|1
Wkh lqvlgh wd{ kdyhq/ rq wkh frqwudu|/ jhqhudoo| orvhv iurp wkh uhtxluhphqw wr udlvh lwv
wd{1 Wkh pdlq uhdvrq iru wklv lv wkh orvv ri edqnlqj exvlqhvv wr wkh rxwvlgh wd{ kdyhq dqg
wr wkh HX sduwqhu1
Rxu dqdo|vlv vxjjhvwv wkdw suhylrxv dwwhpswv wr dqdo|}h wkh zlwkkroglqj wd{ sursrvdo/￿
irfxvlqj h{foxvlyho| rq HX frxqwulhv/ duh wrr qduurz14 Lw vhhpv ylwdo wr lqfrusrudwh wd{
hydvlrq rssruwxqlwlhv dulvlqj rxwvlgh HX/ hyhq li lw sdlqwv d eohdnhu slfwxuh ri wkh ryhudoo
sursrvdo1 Vlqfh wkh hhfwv rq lqvlgh wd{ kdyhqv lv h{shfwhg wr eh qhjdwlyh/ vrph wudqvihu
ri uhvrxufhv wr wkhvh frxqwulhv pd| eh qhhghg wr shuvxdgh wkhp wr dffhsw dq lqfuhdvh lq
plqlpxp zlwkkroglqj wd{hv rq lqwhuhvw lq HX1
Zh vwuxfwxuh wkh uhpdlqghu ri wkh sdshu dv iroorzv1 Vhfwlrq 5 eulh| ghvfulehv wkh
prwlydwlrq iru wkh Frpplvvlrq*v sursrvdo iru d plqlpxp zlwkkroglqj wd{ lq wkh HX dv
zhoo dv wkh pdlq hhfwv ri wkh sursrvdo lwvhoi/ lqfoxglqj hqylvdjhg h{hpswlrqv1 Vhfwlrq
6 wkhq suhvhqwv wkh wkuhh0frxqwu| prgho/ dqg od|v rxw wkh ghsrvlw +eruurzlqj, sdwwhuq
ri krxvhkrogv +upv, lq wkh w|slfdo HX frxqwu|1 Qh{w/ vhfwlrq 7 fkdudfwhul}hv wkh qrq~
frrshudwlyh zlwkkroglqj wd{ htxloleulxp dqg frqvlghuv wkh hhfw ri d pdujlqdo ulvh lq
wkh lqvlgh wd{ kdyhq*v wd{ udwh1 Vxevhtxhqwo|/ vhfwlrq 8 suhvhqwv wkh qxphulfdo vlpxodwlrqv
fkdudfwhul}lqj krz d uhtxluhphqw iru wkh lqvlgh wd{ kdyhq wr glvfuhwho| udlvh lwv zlwkkroglqj
wd{ dhfwv zhoiduh lq wkdw frxqwu| dqg lq lwv HX sduwqhu1
Vhfwlrq 9 rhuv d eurdghu hydoxdwlrq ri wkh prgho dqg ri wkh HX plqlpxp zlwkkroglqj
wd{ sursrvdo1 Lw dovr orrnv dw rwkhu srvvleoh vroxwlrqv wr wkh lqwhuhvw wd{ hydvlrq sureohp
lq Hxursh1 Rxu ryhudoo frqfoxvlrq lv vrphzkdw glvwuhvvlqj1 Zkloh wkh plqlpxp zlwkkrog0
lqj wd{ sursrvdo pd| kdyh vrph idyrudeoh ihdwxuhv/ wkhuh duh dovr gudzedfnv dvvrfldwhg
zlwk rxwvlgh wd{ kdyhqv dqg zlwk lpsohphqwlqj wkh wd{ zlwklq dq lqfuhdvlqjo| frpsoh{
lqwhuqdwlrqdo qdqfldo v|vwhp1 Vr lw pd| fhuwdlqo| qrw eh dq lghdo uhvsrqvh wr wkh zlgh0
vsuhdg hydvlrq ri uhvlghqfh~edvhg wd{dwlrq ri lqwhuhvw lq wrgd|*v HX1 Exw wkh survshfwv iru
dowhuqdwlyhv vxfk dv juhdwo| vwuhqjwkhqhg pxowlodwhudo dvvlvwdqfh ru d frpsohwh HX0zlgh
uhsruwlqj v|vwhp iru lqwhuhvw sd|phqwv duh hyhq pruh jorrp|1
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51 Wkh sursrvdo iru d plqlpxp zlwkkroglqj wd{ rq lqwhuhvw
Wklv sursrvdo zdv vkdshg e| wkh HF Frpplvvlrq gxulqj wkh uvw kdoi ri 4<;<1 D wkrurxjk
*frppxqlfdwlrq* iurp wkh Frpplvvlrq wr wkh HF Frxqflo prwlydwhv dqg ghvfulehv wkh
sursrvdo/ ohdglqj qrw rqo| wr wkh *sursrvdo iru d Frxqflo gluhfwlyh rq d frpprq v|vwhp
ri zlwkkroglqj wd{ rq lqwhuhvw lqfrph*5 lwvhoi/ exw dovr wr dq dgglwlrqdo *sursrvdo iru d
gluhfwlyh frqfhuqlqj pxwxdo dvvlvwdqfh e| wkh frpshwhqw dxwkrulwlhv ri wkh Phpehu Vwdwhv
lq wkh hog ri gluhfw wd{dwlrq dqg ydoxh0dgghg wd{* +fiu1 FRP+;<, 93 qdo 6/ 4<;<,1
Wkh lpphgldwh uhdvrq iru wkhvh lqlwldwlyhv zdv wkdw duwlfoh 9+8, ri Frxqflo Gluhfwlyh
8826942HHF ri 57 Mxqh 4<;; vwdwhg wkdw %wkh Frpplvvlrq vkdoo vxeplw wr wkh Frxqflo/ e|
Ghfhpehu 4<;;/ sursrvdov dlphg dw holplqdwlqj ru uhgxflqj ulvnv ri glvwruwlrq/ wd{ hydvlrq
dqg wd{ dyrlgdqfh olqnhg wr wkh glyhuvlw| ri qdwlrqdo v|vwhpv iru wkh wd{dwlrq ri vdylqjv
dqg iru frqwuroolqj wkh dssolfdwlrq ri wkhvh v|vwhpv1 Wkh Frxqflo vkdoo wdnh d srvlwlrq rq
wkhvh sursrvdov e| 63 Mxqh 4<;<1%
Wkh wzr sursrvdov zhuh jhqhudoo| ghvljqhg wr ghdo zlwk wkh lqfuhdvhg ulvnv ri dyrlg0
dqfh ru hydvlrq ri fdslwdo lqfrph wd{ zklfk frxog uhvxow iurp wkh olehudol}dwlrq ri fdslwdo
pryhphqwv1 Wkh olehudol}dwlrq hqwdlov wkdw Frppxqlw| uhvlghqwv duh iuhh wr wudqvihu wkhlu
vdylqjv lqwr edqn dffrxqwv lq dq| rwkhu Phpehu Vwdwh1 Li uhvlghqwv wkhq gr qrw ghfoduh
wkhlu iruhljq lqwhuhvw lqfrph wr wkhlu qdwlrqdo wd{ dxwkrulwlhv dqg hydgh sd|phqw ri wd{/ lw
fdq fdxvh d vxevwdqwldo orvv ri wd{ uhyhqxh lq Phpehu Vwdwhv1
Lq frqvlghulqj zkdw phdvxuhv wr sursrvh lq wklv frqwh{w/ wkh Frpplvvlrq wrrn wkh
iroorzlqj idfwruv lqwr dffrxqw= %+d, wkh ulvn wkdw vdylqjv zloo eh vkliwhg wr edqnv dqg rwkhu
qdqfldo lqvwlwxwlrqv lq wklug frxqwulhv> +e, wkh srvvleoh orvv ri exvlqhvv iru Frppxqlw|
edqnv dqg qdqfldo lqvwlwxwlrqv> +f, wkh ulvn ri dq dssuhfldeoh lqfuhdvh lq lqwhuhvw udwhv
dqg khqfh ri d ulvh lq wkh frvw ri prqh| iru Hxurshdq upv dqg jryhuqphqwv> +g, wkh ulvn
ri vljqlfdqw lqfuhdvh lq dgplqlvwudwlyh frvwv iru erwk wkh sxeolf dxwkrulwlhv dqg qdqfldo
lqvwlwxwlrqv uhvxowlqj iurp wkh phdvxuhv wr eh wdnhq> +h, wkh qhhg wr pdlqwdlq wkh lqwhuqdo
edodqfh ri wkh v|vwhpv iru wkh wd{dwlrq ri lqfrph lq wkh glhuhqw Phpehu Vwdwhv/ zkloh dw
wkh vdph wlph hqfrxudjlqj forvhu doljqphqw ri qdwlrqdo wd{ v|vwhpv1% +FRP+;<, 93 qdo 6/
frppxqlfdwlrq s1 7,1 Suhylrxvo|/ wkh Frpplvvlrq kdg lqglfdwhg wkdw wkuhh +qrw pxwxdoo|
h{foxvlyh, zd|v ri uhgxflqj glvwruwlrqv dqg hydvlrq lq wkh hog ri sruwirolr lqyhvwphqw
zrxog eh= +l, wkh lqwurgxfwlrq ri d fhqwudo v|vwhp zlwk dxwrpdwlf lqirupdwlrq wudqvihu wr
dxwkrulwlhv> +ll, wkh lqwurgxfwlrq ri d jhqhudo zlwkkroglqj wd{> dqg +lll, wkh vwuhqjwkhqlqj ri
pxwxdo dvvlvwdqfh ehwzhhq qdwlrqdo wd{ dxwkrulwlhv1 Zlwk wkh wzlq sursrvdov ri 4<;</ wkh
Frpplvvlrq ghflghg qrw wr sxuvxh wkh uvw urxwh1 Lqvwhdg/ wkh vhfrqg urxwh zdv frqvlghuhg
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wkh prvw dssursuldwh uhvsrqvh dqg ohg wr wkh plqlpxp zlwkkroglqj wd{ sursrvdo1 +Wkh
wklug urxwh zdv uhsuhvhqwhg e| wkh ~ zhdn ~ dgglwlrqdo sursrvdo1,
Wkh pdlq ihdwxuh ri wkh sursrvdov lv d plqlpxp udwh ri zlwkkroglqj wd{ rq lqwhuhvw sdlg
e| ghewruv uhvlglqj lq wkh Frppxqlw|1 Phpehu Vwdwhv zrxog eh iuhh wr dsso| d kljkhu
udwh ri zlwkkroglqj wd{ hlwkhu wr wkhlu rzq grphvwlf wd{sd|huv rqo| ru wr doo uhflslhqwv
ri lqwhuhvw1 Krzhyhu/ d vhulhv ri h{hpswlrqv zhuh shuplwwhg= Phpehu Vwdwhv zrxog eh
iuhh qrw wr dsso| wkh zlwkkroglqj wd{ wr wd{0h{hpsw vdylqjv lqfrph/ wr lqwhuhvw sd|phqwv
frqvwlwxwlqj lqgxvwuldo ru frpphufldo lqfrph/ dqg wr lqwhuhvw sd|phqwv pdgh wr uhvlghqwv
ri wklug frxqwulhv ru wr lqwhuqdwlrqdo ordqv +Hxurerqgv,1 Wkh Frpplvvlrq qdoo| vxjjhvwhg
d plqlpxp udwh ri zlwkkroglqj wd{ ri 48 shufhqw1
Wkh vxssohphqwdu| sursrvdo dphqgv Gluhfwlyh ::2:<<2HHF wr uhpryh sxuho| dgplqlv0
wudwlyh uhvwulfwlrqv rq pxwxdo dvvlvwdqfh/ dqg wr idflolwdwh wkh h{fkdqjh ri lqirupdwlrq lq
fdvhv zkhuh wkh wd{ dxwkrulwlhv ri wkh Phpehu Vwdwh ri wkh lqyhvwru lq txhvwlrq fdq vkrz
wkdw wkhuh duh fohdu jurxqgv iru d suhvxpswlrq ri iudxg1
Dv vhhq iurp srlqw +d, deryh/ wkh Frpplvvlrq zdv zhoo dzduh ri wkh ulvn ri fdslwdo
rxwrzv wr wklug frxqwulhv dv d phdqv ri hvfdslqj wd{dwlrq> lq sduwlfxodu/ lw vxjjhvwhg wkdw
wkh Frppxqlw| vkrxog rshq qhjrwldwlrqv zlwk wkh pdmru wklug frxqwulhv lqyroyhg/ hlwkhu
elodwhudoo| ru zlwklq d pxowlodwhudo iudphzrun vxfk dv wkh RHFG1
Duwlfoh 9/ sdu1 8 lq wkh Gluhfwlyh ri Mxqh 57/ 4<;;/ vwlsxodwhg wkdw %dq| wd{ surylvlrqv
ri d Frppxqlw| qdwxuh vkdoo/ lq dffrugdqfh zlwk wkh Wuhdw|/ eh dgrswhg xqdqlprxvo|1% Dv
rqh zrxog h{shfw/ wklv uhtxluhphqw ghwhuplqhg wkh idwh ri wkh wzr sursrvdov rq plqlpxp
zlwkkroglqj wd{ dqg pxwxdo dvvlvwdqfh16 Ghohjdwlrqv ri irxu ri wkh wkhq wzhoyh Phpehu
Vwdwhv ~ Xqlwhg Nlqjgrp/ Jhupdq|/ Ox{hperxuj/ dqg wkh Qhwkhuodqgv ~ yrwhg djdlqvw
wkh dgrswlrq ri wkh plqlpxp wd{ sursrvdov1 Wkh iruphu wkuhh rssrvhg lw ehfdxvh wkh|
uhjdughg lw dv wrr pxfk ri d frqvwudlqw/ zkhuhdv wkh Gxwfk glg vr ehfdxvh wkh| wkrxjkw
lw lqhflhqw1 Doo wkdw fdph rxw ri wkh lqlwldwlyh zdv d frpsohwho| wrrwkohvv frpsurplvh
sursrvhg e| wkh Suhvlghqf| ri wkh Frxqflo iroorzlqj wkh vxpplw ri HF Khdgv ri Vwdwh
dqg Jryhuqphqw lq Vwudverxuj lq Ghfhpehu 4<;<1 Vlqfh wkhq/ wkh txhvwlrq ri d plqlpxp
zlwkkroglqj wd{ kdv frph xs d ihz wlphv +Ehojlxp lq 4<<6 uhlqwurgxfhg wkh lghd ri d
plqlpxp 48 shufhqw zlwkkroglqj wd{ rq rqo| lqwhuqdwlrqdo lqwhuhvw sd|phqwv> vhh Kxl}lqjd
+4<<7,, zlwkrxw wklv ohdglqj wr dq| dfwlrq1
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61 D vlpsoh wkuhh0frxqwu| prgho
Lqwurgxfwlrq
Lq wklv vhfwlrq zh frqvlghu d vlpsoh prgho rxwolqlqj vrph ri wkh lvvxhv dvvrfldwhg zlwk
wkh plqlpxp zlwkkroglqj wd{ sursrvdo1 Wkh prgho qhfhvvdulo| lv yhu| vw|ol}hg17
Wkh prgho kdv wkuhh frxqwulhv1 Frxqwu| D lv d w|slfdo HX frxqwu|1 Frxqwu| E/ dqrwkhu
HX frxqwu|/ lv dq *lqvlgh* wd{ kdyhq1 Ixuwkhu/ frxqwu| F lv dq *rxwvlgh* wd{ kdyhq1 Lq
wkh edfnjurxqg wkhuh lv d uhvw ri wkh zruog/ ghwhuplqlqj wkh lqwhuqdwlrqdo udwh ri lqwhuhvw
dssolfdeoh wr lqwhu0edqn rshudwlrqv/ ghqrwhg l￿1 Wklv lqwhuhvw udwh lv wkh *udz* frvw ri
ixqgv iru qdqfldo lqvwlwxwlrqv lq doo wkuhh frxqwulhv1 Frxqwulhv E dqg F duh wdnhq wr eh
vpdoo uhodwlyh wr frxqwu| D1 Zh zlvk wr frqfhqwudwh rq fdslwdo ljkw iurp D lqwr wkhvh
frxqwulhv dqg glvuhjdug krxvhkrogv dqg upv lq frxqwulhv E dqg F lq wkh iroorzlqj1 Edqnv
lq doo frxqwulhv duh lqfoxghg/ wkrxjk1 Zh frqfhqwudwh rq wzr jurxsv ri qrq0edqn sulydwh
djhqwv= krxvhkrogv dqg upv lq frxqwu| D1 Doo krxvhkrogv zlvk wr ghsrvlw rqh xqlw ri
wkh qxphudluh jrrg hdfk1 Doo upv lqvwhdg qhhg d ordq ri rqh xqlw wr fduu| rxw surmhfwv1
Wkh zrugv *krxvhkrogv* dqg *upv* vkrxog qrw eh wdnhq olwhudoo| ~ krxvhkrogv vwdqg iru doo
ghsrvlwruv dqg upv iru doo eruurzhuv1
Krxvhkrogv +upv, lq frxqwu| D fdq ghsrvlw zlwk +eruurz iurp, grphvwlf edqnv1 Wkh|
fdq dovr wudqvdfw deurdg/ dowkrxjk wklv zloo lqyroyh frvwv zklfk ydu| dfurvv krxvhkrogv
+upv,1 Dso|lqj dq lghd iurp Jurv +4<<4,/ zh lqgh{ krxvhkrogv +upv, iurp 3 wr 4
uhhfwlqj wkhvh frvwv1 Krxvhkrogv +upv,/ iru vlpsolflw|/ duh xqlirupo| glvwulexwhg rq
^3>4`1
Lq jhqhudo/ doo wudqvdfwlrqv ehwzhhq d edqn dqg d sulydwh djhqw +krxvhkrog ru up, jlyh
ulvh wr vpdoo dprxqwv ri surwv dffuxlqj wr wkh edqn18 Lqwhu0edqn wudqvdfwlrqv/ krzhyhu/
|lhog qr vxfk surwv dv wkh| rffxu dw wkh edvh0olqh lqwhuqdwlrqdo lqwhuhvw udwh1 Lq zkdw
i r o o r z v /z ho r r nd wk r x v h k r o g vl qf r x q w u |D /e d q n vl qd o ow k u h hf r x q w u l h v /d q g q d o o |w k h
jryhuqphqwv lq frxqwulhv D dqg E1
Krxvhkrogv
Zkhq ghsrvlwlqj dw krph/ krxvhkrogv hduq d ehiruh0wd{ lqwhuhvw udwh ri l￿  D/z k h u h
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l￿ lv wkh edqn frvw0ri0ixqgv/9 dqg D lv wkh frqwulexwlrq wr surwv ghpdqghg e| edqnv lq
frxqwu| D rq ghsrvlwv iurp krxvhkrogv1 Krxvhkrogv duh vxemhfw wr d zlwkkroglqj wd{ dw
w k hu d w hr iw D 1 Iru frqyhqlhqfh/ zh wdnh wklv wd{ wr eh d vshflf wd{1 Wklv vkrxog qrw
dhfw dq| txdolwdwlyh uhvxowv ehorz1
Dowhuqdwlyho|/ krxvhkrogv pd| sodfh ixqgv deurdg1 Li wkh| ghsrvlw lq frxqwu| E/ wkh|
hduq wkh jrlqj edqn frvw0ri0ixqgv/ l￿/ plqxv edqn surwv/ E @ ￿  D dqg plqxv wkh
zlwkkroglqj wd{ lq frxqwu| E/ wE1 Ghsrvlwlqj lq frxqwu| E/ krzhyhu/ lqyroyhv frvwv ri
k iru krxvhkrog k +k lq ^3>4`,1 Wkhvh frvwv uhsuhvhqw wudqvsruwdwlrq dqg frppxqlfdwlrq
h{shqvhv/ dqg hruwv wr frqfhdo wkh wudqvdfwlrq wr grphvwlf wd{ dxwkrulwlhv1 Frxqwu| D iru0
pdoo| kdv d uhvlghqfh0edvhg fdslwdo lqfrph wd{ v|vwhp1 Lq sulqflsoh/ wkhq/ lqwhuhvw hduqhg
e| frxqwu| D krxvhkrogv deurdg lv vxemhfw wr frxqwu| D*v wd{/ wD1 Zh dvvxph/ wkrxjk/
wkdw krxvhkrogv lq D gr qrw uhsruw dq| lqwhuhvw lqfrph hduqhg deurdg wr wkhlu grphvwlf
wd{ dxwkrulwlhv/ dqg wkdw wkh odwwhu fdqqrw prqlwru wkh iruhljq lqyhvwphqwv xqghuwdnhq e|
grphvwlf uhvlghqwv1 Lq sduwlfxodu/ qr djuhhphqw h{lvwv ehwzhhq wkh grphvwlf dqg iruhljq
wd{ dxwkrulwlhv wkdw zrxog hqvxuh dq dghtxdwh wudqvihu ri lqirupdwlrq1
Li wkh krxvhkrogv ghsrvlw lq frxqwu| F/ wkhuh lv iru vlpsolflw| qr zlwkkroglqj wd{ ohylhg1
Krxvhkrogv wkhq hduq wkh frvw0ri0ixqgv/ l￿/ plqxv wkh orfdo frqwulexwlrq wr edqn surwv/
F @ ￿1 Ixuwkhu/ wkhuh lv d wudqvdfwlrqv frvw ri k1 Zh vkdoo dvvxph wkdw ghsrvlwlqj ixqgv
lq frxqwu| F/ wkh rxwvlgh wd{ kdyhq/ lv ohvv frqyhqlhqw wkdq grlqj vr lq frxqwu| E/ wkh
lqvlgh wd{ kdyhq1 Wklv pd| uhhfw d juhdwhu glvwdqfh/ d orzhu dzduhqhvv ri wklv rssruwxqlw|/
hwf1 Wr fdswxuh wklv/ wkh wudqvdfwlrqv frvw sdudphwhu  iru frxqwu| F lv dvvxphg wr h{fhhg
wkh fruuhvsrqglqj sdudphwhu  iru frxqwu| E
A +4,
Qh{w/ zh fkdudfwhul}h zklfk ri frxqwu| D*v krxvhkrogv suhihu wr lqyhvw dw krph udwkhu
wkdq deurdg1 Wr vwduw/ lqyhvwlqj lq D lv suhihuuhg wr lqyhvwlqj lq E/ li
l￿  D  wD  l￿  ￿  wE  k +5,
Ohw wkh ydoxh ri k dw zklfk krxvhkrogv duh lqglhuhqw eh ghqrwhg k5/v rw k d w
k 5@
w Dw E. D ￿

+6,
Iru ydoxhv ri k juhdwhu wkdq k5/ frxqwu| D*v krxvhkrogv suhihu wr ghsrvlw dw krph/ dqg
ylfh yhuvd1
S￿? @TTi?_￿ ￿￿|￿ @ 4Lhi }i?ih@* ￿iht￿L? Lu L￿h 4L_i*c ui@|￿h￿?} ￿4TihuiU| UL4Ti|￿|￿L? @?_ ￿?|ihit|
h@|i ti||￿?} ￿? |￿i M@?!￿?} tiU|Lh ￿? UL￿?|h) ￿c ￿t @￿@￿*@M*i @t uhL4 |￿i @￿|￿Lht ￿TL? hi^￿it|￿ A￿i
^￿@*￿|@|￿￿i hit￿*|t ￿￿|￿ |￿i 4Lhi }i?ih@* 4L_i* @hi UL4T@h@M*i |L |￿Lti |￿@| uL**L￿ ￿ihi￿H
Vlploduo|/ frxqwu| D*v krxvhkrogv suhihu lqyhvwlqj dw krph udwkhu wkdq lq frxqwu| F/ li
l￿  D  wD  l￿  ￿  k +7,
Krxvhkrogv duh lqglhuhqw ehwzhhq wkh wzr lqyhvwphqw rssruwxqlwlhv dw d erughuolqh sd0
udphwhu k3 zlwk
k3 @
wD . D  ￿

+8,
Iru ydoxhv ri k lq h{fhvv ri k3/ lw lv pruh dwwudfwlyh wr lqyhvw lq D/ dqg ylfh yhuvd1
Ilqdoo|/ lqyhvwlqj lq frxqwu| E lv suhihuuhg wr lqyhvwlqj lq F/ li
l￿  ￿  wE  k  l￿ ￿ k +9,





Zlwk  h{fhhglqj  dqg d srvlwlyh wd{ udwh wE lq frxqwu| E/: frxqwu| F lv suhihuuhg
dw yhu| orz ydoxhv ri k/l 1 h 1 i r ukplq+k3>k 4,1 Dffruglqjo|/ krxvhkrogv zlwk yhu| orz
wudqvdfwlrqv frvwv wxuq wr wkh rxwvlgh wd{ kdyhq udwkhu wkdq grphvwlf edqnv ru wkh lqvlgh
wd{ kdyhq1 Lq wkh iroorzlqj/ zh ixuwkhu dvvxph wkdw iru lqwhuphgldwh ydoxhv ri k/f r x q w u |E
lv wkh suhihuuhg lqyhvwphqw ghvwlqdwlrq/ zkloh iru yhu| kljk ydoxhv ri k/k r x v h k r o g vs u h i h u
wr sodfh wkhlu ixqgv dw krph/ lq frxqwu| D1 Iru wklv wr eh wkh fdvh/ zh vkrxog kdyh
k4 ?k 3?k 5 +;,
zkloh wkh erughuolqh k3 ehwzhhq frxqwulhv D dqg F ehfrphv luuhohydqw/ dv zlwk k @ k3
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+;3,
Iljxuh 4 looxvwudwhv krz krxvhkrogv zlwk glhuhqw k fkrrvh wkh frxqwu| ri ghvwlqdwlrq
iru wkhlu ghsrvlwv1 Rq wkh krul}rqwdo d{lv lv wkh h{fhvv uhwxuq iurp lqyhvwlqj lq frxqwu| E
+udwkhu wkdq lq D,/ dqg rq wkh yhuwlfdo d{lv wkh vlplodu h{fhvv uhwxuq iurp lqyhvwlqj lq F
+udwkhu wkdq lq D,1 Srlqw H lq wkh jxuh uhsuhvhqwv wkh wzr h{fhvv uhwxuqv iru d krxvhkrog
zlwk qhjoljleoh wudqvdfwlrqv frvwv/ l1h1 iru k @ 31 Fohduo|/ zlwk wE A 3 /Ho l h vd e r y hw k h7 8
ghjuhh olqh/ vr wkdw frxqwu| F lv wkh suhihuuhg ghvwlqdwlrq1
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Udlvlqj k deryh }hur fruuhvsrqgv wr prylqj grzq dorqj wkh olqh HIJK1 Zkhq uhdfklqj
I/ k kdv lqfuhdvhg wr k4/ dqg lqyhvwphqw rssruwxqlwlhv lq E dqg F duh htxlydohqw lq whupv
ri qhw uhwxuqv1 Erwk rssruwxqlwlhv duh d iruwlrul suhihuuhg wr D1 Udlvlqj k ixuwkhu/ frxqwu|
E lv wkh suhihuuhg ghvwlqdwlrq xqwlo zh uhdfk srlqw J/ zkhuh wkh uhwxuqv iurp lqyhvwlqj lq
D dqg E duh lghqwlfdo1 Srlqw J fruuhvsrqgv wr k @ k51 Iru hyhq juhdwhu k/w d {k d y h q v
orvh wkhlu dsshdo/ dqg krxvhkrogv ghsrvlw grphvwlfdoo|1 Ilqdoo|/ srlqw K fruuhvsrqgv wr
p d { l p x pw u d q v d f w l r q vf r v w v /l 1 h 1k@4 1
Ilupv
Frxqwu| D*v upv fdq lq sulqflsoh eruurz hlwkhu dw krph ru deurdg1 Dw krph/ wkh
frvw ri eruurzlqj htxdov wkh vxp ri wkh edvh0olqh lqwhuhvw udwh/ l￿/ dqg wkh frqwulexwlrq wr
surwv/ D1 Dowhuqdwlyho|/ wkh| pd| eruurz deurdg/; uhvxowlqj lq d frvw ri eruurzlqj ri
l￿/s o x ve d q ns u r  w vr i ￿/ dqg wudqvdfwlrqv frvwv ri i/z k h u hilv wkh lqgh{ ri grphvwlf
upv dqg  d wudqvdfwlrqv frvw sdudphwhu1 Li wkh surw sdudphwhu D h{fhhgv ￿/w k h q
vrph ri frxqwu| D*v upv lqghhg eruurz lqwhuqdwlrqdoo|1 Grphvwlf eruurzlqj lv suhihuuhg
wr lqwhuqdwlrqdo eruurzlqj/ li
l￿ . D  l￿ . ￿ . i +<,





Reylrxvo|/ iru i?i 4upv zlvk wr eruurz deurdg/ dqg ylfh yhuvd1
Edqnv lq wkh wkuhh frxqwulhv
Edqnv lq doo wkuhh frxqwulhv fdq eruurz dqg ohqg lq wkh lqwhuqdwlrqdo lqwhu0edqn pdunhw
dw wkh udwh l￿1 Dv d uhvxow/ wkh| fdq dozd|v phhw wkh ghpdqg iru ghsrvlwv dqg ordqv iurp
krxvhkrogv dqg upv lq frxqwu| D1 Frxqwu| F*v edqnv uhfhlyh ghsrvlwv iurp krxvhkrogv
lq D lq wkh dprxqw k4 wr |lhog wkh iroorzlqj surwv/
SF @ k4￿ +44,
Frxqwu| E*v edqnv uhfhlyh ghsrvlwv ri k5  k4 iurp D/ |lhoglqj surwv ri
SE @+ k 5k 4,  ￿ +45,
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Ilqdoo|/ Frxqwu| D*v edqnv uhfhlyh +4 i4,+l￿ .D, lq lqwhuhvw iurp upv dqg l￿+i4  k5,
rq qhw iurp lqwhuedqn rshudwlrqv/ zkloh sd|lqj +4k5,+l￿ D, lq lqwhuhvw wr krxvhkrogv
lq D1 Wkhlu wrwdo surwv wkhuhiruh dprxqw wr/
SD @^ 5+ k 5.i 4,`D +46,
Jryhuqphqwv
Qh{w/ zh frqvlghu wkh rswlpdo wd{ srolflhv lq frxqwulhv D dqg E1 Lq vhwwlqj lwv zlwkkrog0
lqj wd{ udwh vr dv wr pd{lpl}h qdwlrqdo vxusoxv/ hdfk ri wkh wzr jryhuqphqwv wdnhv wkh
zlwkkroglqj wd{ ri wkh rwkhu frxqwu| dv jlyhq1 Ixuwkhu/ lw wdnhv lqwr dffrxqw krz d fkdqjh
lq lwv rzq wd{ dhfwv ghsrvlw ghflvlrqv e| frxqwu| D*v krxvhkrogv1 Wkh wzr jryhuqphqwv
wkxv sod| d Qdvk qrq0frrshudwlyh wd{ jdph1<
Wd{ uhyhqxh lv dvvxphg wr eh vfdufh lq erwk frxqwulhv1 Dv d uhvxow/ wkh pdujlqdo frvwv
ri sxeolf ixqgv +PFSI, lq wkh wzr frxqwulhv/ ghqrwhg e| D dqg E/ duh dvvxphg wr
h{fhhg xqlw|1 Wkh vxusoxv wr eh pd{lpl}hg lq wkh wzr frxqwulhv frpsulvhv edqn surwv/
wd{ uhyhqxhv43 dqg +iru frxqwu| D, wkh glhuhqfh ehwzhhq wkh wrwdo qhw lqwhuhvw hduqhg e|
krxvhkrogv +dw krph dqg deurdg, dqg wkh wrwdo frvw ri eruurzlqj iru upv +dw krph dqg
deurdg,1 Wr vhh wkdw wklv lv wkh dssursuldwh fulwhulrq/ frqvlghu uvw wkh vlwxdwlrq zkhuh
wkh wzr surw sdudphwhuv D dqg ￿ duh lghqwlfdo dqg qr zlwkkroglqj wd{ lv ohylhg lq
frxqwu| D1 Lq wklv lqvwdqfh wkhuh lv qr lqfhqwlyh iru hlwkhu krxvhkrogv ru upv wr wudqvdfw
deurdg/ dqg wkh wrwdo qdwlrqdo vxusoxv ehfrphv htxdo wr }hur1 +Edqn surwv lq frxqwu| D
h{dfwo| fruuhvsrqg wr wkh glhuhqfh ehwzhhq wkh wrwdo eruurzlqj frvwv ri upv dqg wkh qhw
lqwhuhvw uhfhlyhg e| krxvhkrogv dqg wkhuhiruh duh d vlpsoh wudqvihu ehwzhhq djhqwv lq wkh
sulydwh vhfwru1, Wkh lqwurgxfwlrq ri d zlwkkroglqj wd{ lq frxqwu| D ~ prwlydwhg e| d qhhg
iru wd{ uhyhqxh ~ jhqhudoo| orzhuv wkh qhw hduqlqjv ri krxvhkrogv rq wkhlu ghsrvlwv zkloh
qrw dhfwlqj wkh eruurzlqj frvwv rq wkh sduw ri upv144 Wkh orzhu lqwhuhvw uhfhlswv e|
krxvhkrogv duh uhjlvwhuhg dv sduw ri wkh vxusoxv lq frxqwu| D1 Lq wkh vxusoxv h{suhvvlrqv/
wd{ uhyhqxhv duh zhljkwhg e| wkh uhvshfwlyh PFSI +wr jhqhudwh wkh ydoxh ri wkh sxeolf
j r r g v q d q f h ge |w k hw d {u h y h q x h v , 1
Wr vwduw zlwk frxqwu| E/ wd{ uhyhqxh/ ghqrwhg e| WE/ htxdov wE+k5  k4,1 Wkh jryhuq0
phqw wkxv pd{lpl}hv wkh iroorzlqj vxusoxv/
VE @ EWE . SE @+  Ew E. ￿,+k5  k4,+ 4 7 ,
b ￿*|ih?@|￿￿i*)c |￿i @￿|￿Lh￿|￿it ￿? UL￿?|h) ￿ UL￿*_ @U| @t @ 5|@U!i*Mih} *i@_ih @?_ |￿Lti ￿? UL￿?|h) ￿
@t 5|@U!i*Mih} uL**L￿ih￿ 5ii |￿i @TTi?_￿ uLh |￿i UL?ti^￿i?Uit Lu U￿LLt￿?} |￿￿t T@h|￿U￿*@h uLh4￿*@|￿L?￿
￿fA@ hi￿i?￿it hiThiti?| |￿i @4L￿?| Lu T￿M*￿U }LL_t 4@_i TLtt￿M*i M) |￿i hi￿i?￿it￿
￿￿W? |￿i 4Lhi }i?ih@* 4L_i* hiuihhi_ |L ￿? u?￿ Sc MLhhL￿￿?} ULt|t L? |￿i T@h| Lu ￿h4t @hi @giU|i_ ￿￿@
@ U￿@?}i ￿? |￿i i?_L}i?L￿t ￿?|ihit| h@|i ￿? UL￿?|h) ￿￿￿￿
Vxevwlwxwlqj iru k4 dqg k5/z hj h w
V E@
+  Ew E. ￿,
 +  ,
^+  ,+wD . D  ￿,  wE`+ 4 7 3 ,
Wkh ydoxh ri wE wkdw pd{lpl}hv wklv vxusoxv lv jlyhq e|/
wE @
+  ,+wD . D  ￿,  ￿@E
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+48,
Dv h{shfwhg/ wE jrhv xs/ li wD lv lqfuhdvhg1 Vlploduo|/ wE ghfolqhv/ li wkh surw frqwul0
exwlrq/ ￿/ ulvhv1 Wkxv/ li edqnlqj vhuylfhv lq frxqwu| E ehfrph pruh surwdeoh/ wkhq wkh
zlwkkroglqj wd{/ wE/ zloo eh orzhuhg wr dwwudfw pruh ghsrvlwv iurp frxqwu| D1 Ixuwkhu/ li
sxeolf ixqgv lq E ehfrph vfdufhu/ dv uhsuhvhqwhg e| d kljkhu E/ wkhq pruh zhljkw lv sxw
rq wd{ uhyhqxhv/ ohdglqj wr dq lqfuhdvh lq wkh wd{ udwh wE1 Ilqdoo|/ li edqn wudqvdfwlrqv lq
frxqwu| D lqyroyh d kljkhu surw pdujlq D/ wkhuh lv urrp wr lqfuhdvh wkh zlwkkroglqj wd{
iru frxqwu| E1
Qh{w/ zh frqvlghu frxqwu| D*v vxusoxv1 Dv vwdwhg/ lw jhqhudoo| frqvlvwv ri +l, wd{ uhyhqxhv/
zhljkhg e| wkh dssursuldwh PFSI/ +ll, edqn surwv/ dqg +lll, wkh glhuhqfh ehwzhhq wkh
wrwdo hduqlqjv rq ghsrvlwv ri krxvhkrogv dqg wkh wrwdo frvw ri eruurzlqj iru upv1 Wd{
uhyhqxh/ WD/ htxdov wD+4  k5,1 Edqn surwv/ SD/ duh dv lq htxdwlrq +46, deryh1 Wkh
qhw lqwhuhvw uhfhlswv ri grphvwlf krxvhkrogv iurp deurdg fdq/ zlwk wkh dlg ri Iljxuh 5/ eh
irxqg dv
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Ixuwkhu/ zlwk wkh dlg ri Iljxuh 6/ wkh jurvv eruurzlqj frvwv wr upv fdq eh zulwwhq dv





Lq wrwr/ frxqwu| D*v vxusoxv lv vlpso| h{suhvvhg dv
















Djdlq/ zh vxevwlwxwh iru k5/ k4/d q gi 4iurp +6,/ +:,/ dqg +43,1 Qh{w/ zh glhuhqwldwh VD
zlwk uhvshfw wr wD dqg vroyh iru frxqwu| D*v rswlpdo wd{ udwh
wD @
+D  4,wE . +D  4,  D+D  ￿,  ￿
5D  4
+4:,
Qrwh wkdw wkh zlwkkroglqj wd{ lq frxqwu| D lv kljkhu/ wkh kljkhu lv wkh zlwkkroglqj wd{
wE lq frxqwu| E1 Ixuwkhu/ zlwk wkh surw sdudphwhuv D dqg ￿ vpdoo hqrxjk dqg wE qrq0
qhjdwlyh/ wkh rswlpxp wd{ udwh lq frxqwu| D lv srvlwlyh1 Dovr qrwh wkdw d kljkhu surw
pdujlq deurdg +dw krph, ohdgv wr d kljkhu +orzhu, zlwkkroglqj wd{ lq frxqwu| D1 Ilqdoo|/
wkh zlwkkroglqj wd{ lq D lv vhhq wr lqfuhdvh zlwk wkh wudqvdfwlrq frvw sdudphwhu 1￿2
71 Wkh qrq0frrshudwlyh zlwkkroglqj wd{ htxloleulxp
Wkh wzr h{suhvvlrqv iru zlwkkroglqj wd{ udwhv lq frxqwulhv D dqg E/ +48, dqg +4:,/ lq hhfw
uhsuhvhqw wkh uhdfwlrq ixqfwlrqv ri wkh wzr jryhuqphqwv1 Wkhvh Qdvk uhdfwlrq ixqfwlrqv duh
looxvwudwhg lq Iljxuh 7 iru prghudwh ydoxhv ri wkh surw sdudphwhuv D dqg ￿1 Wkh uhdfwlrq
ixqfwlrq iru frxqwu| D/ ghqrwhg UD/ fxwv wkh yhuwlfdo d{lv dw d srvlwlyh udwh ri wD/d vo r q j
dv ￿.D+D￿, ? +  D4,1 Wkh uhdfwlrq ixqfwlrq iru frxqwu| E/ ghqrwhg UE/l q v w h d g
fxwv wkh krul}rqwdo d{lv iru d qhjdwlyh ydoxh ri wE/l i+  ,+D￿,￿@E ? 31 Khqfh/
zh fdqqrw eh frpsohwho| fhuwdlq wkdw wkh Qdvk htxloleulxp lpsolhv srvlwlyh zlwkkroglqj
wd{ udwhv lq erwk frxqwulhv1 Krzhyhu/ zlwk surw sdudphwhuv vxflhqwo| vpdoo dqg wkh
PFSI*v vxflhqwo| odujh/ wkh Qdvk htxloleulxp wd{ udwhv zloo fhuwdlqo| eh srvlwlyh1
Wkh Qdvk uhdfwlrq ixqfwlrqv |lhog wkh iroorzlqj h{solflw h{suhvvlrqv iru wkh rswlpdo
zlwkkroglqj wd{ udwhv lq wkh wzr frxqwulhv
wE @
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Iurp wkhvh h{suhvvlrqv/ zh frqup wkdw erwk zlwkkroglqj wd{ udwhv duh srvlwlyh/ sur0
ylghg wkh qdwlrqdo PFSI lq frxqwu| D/ D/ lv vxflhqwo| odujh dqg wkh surw sdudphwhuv/
D dqg ￿/ duh vxflhqwo| vpdoo1 Lq rwkhu zrugv/ wd{hv duh srvlwlyh/ li wd{ uhyhqxh lv edgo|
qhhghg/ dqg wkh surwdelolw| ri edqnlqj exvlqhvv lv olplwhg1 Lq wkh uhdo zruog/ wklv vhhpv
uhdolvwlf hqrxjk1
Lw lv lqwhuhvwlqj wr frqvlghu wkh vshfldo fdvh zlwk surw sdudphwhuv D @ ￿ @3 1W k l vl v
wkh vlwxdwlrq lq zklfk edqnlqj exvlqhvv dggv qrwklqj wr orfdo surwv ru wkh uhpxqhudwlrq
ri orfdo idfwruv lq jhqhudo1 Zlwk PFSI*v juhdwhu wkdq xqlw| lq wkh wzr frxqwulhv/ wkh
udwlr ehwzhhq wkh rswlpdo zlwkkroglqj wd{ udwhv lq frxqwulhv E dqg D lv vlpso| jlyhq e|
wE@wD @+  , @ +5,1 Lq rwkhu zrugv/ zlwk rqo| wd{ uhyhqxh dqg qrw wkh dprxqw ri edqn
exvlqhvv pdwwhulqj/ frxqwu| E fkrrvhv d srvlwlyh zlwkkroglqj wd{ udwh wkdw lv ohvv wkdq kdoi
ri frxqwu| D*v wd{ udwh1
D pdujlqdo lqfuhdvh lq wkh zlwkkroglqj wd{ lq frxqwu| E
Wkh jryhuqphqw lq frxqwu| E lv dvvxphg wr pd{lpl}h wkh vrfldo vxusoxv zlwk uhvshfw
wr wkh zlwkkroglqj wd{/ wE/ lq wkh Qdvk htxloleulxp1 D pdujlqdo lqfuhdvh lq wklv wd{ wkhq
ohdyhv wkh vxusoxv lq E xqfkdqjhg/ dv
gVE@gwE @3￿￿
Krzhyhu/ d fkdqjh lq E*v zlwkkroglqj wd{ jhqhudoo| kdv d uvw rughu hhfw rq frxqwu| D*v
vxusoxv1 Wr eh suhflvh/ zh qg wkdw wkh furvv hhfw gVD@gwE lv jlyhq e| wkh iroorzlqj
vxusulvlqjo| vlpsoh irupxod +xvlqj gVD@gwD @3 ,
gVD
gwE
@+ 4k 5,+D  4,  +k5  k4,+ 5 3 ,
Iurp wklv h{suhvvlrq/ zh vhh wkdw dq lqfuhdvh lq frxqwu| E*v zlwkkroglqj wd{ iurp wkh
Qdvk htxloleulxp udwh zloo qrw qhfhvvdulo| ehqhw frxqwu| D1 Dw uvw jodqfh/ lw orrnv dv li
d vxflhqwo| odujh PFSI lq frxqwu| D hqvxuhv wkdw h{suhvvlrq +53, lv srvlwlyh1 Krzhyhu/
d odujh PFSI lq frxqwu| D zloo/ dv vhhq deryh/ zrun wrzdugv d kljk zlwkkroglqj wd{ lq
wkdw frxqwu|/ lpso|lqj d elj orvv ri edqnlqj exvlqhvv wr wd{ kdyhq frxqwulhv dqg d kljk









,+ k 5k 4,+ 5 3 3 ,
Htxdwlrq +53*, uhhfwv wkdw dq lqfuhdvh lq frxqwu| E*v wd{ kdv wzr rvhwwlqj hhfwv rq
frxqwu| D*v vxusoxv1 Iluvw/ vrph lqyhvwruv vzlwfk iurp frxqwu| E wr frxqwu| D1 Wklv lv
ehqhfldo wr frxqwu| D/ dv lw qrz fdq wd{ dgglwlrqdo ghsrvlwv/ dqg edqn surwv lqfuhdvh1
Vhfrqg/ ghsrvlwruv zkr uhpdlq lq frxqwu| E qrz idfh d kljkhu wd{ zlwk qhjdwlyh lpsol0
fdwlrqv iru frxqwu| D*v vxusoxv1 Dv dq dvlgh/ qrwh wkdw vrph pdujlqdo ghsrvlwruv vzlwfk
iurp frxqwu| E wr frxqwu| F zlwkrxw dq| lpsolfdwlrqv iru frxqwu| D*v vxusoxv1 Wr vhh
krz h{suhvvlrq +53, ghshqgv rq prgho ixqgdphqwdov/ zh vxevwlwxwh iru k5 dqg k4 xvlqj
+6,/ +:,/ +4;,/ dqg +4<, wr |lhog
gVD
gwE
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D  4,+5D  4,+  ,
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D  4,  +  ,+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Lw lv lq idfw srvvleoh wr vljq wklv h{suhvvlrq xqghu fhuwdlq flufxpvwdqfhv1 Wkh uvw ri wkh
wkuhh pdmru whupv rq wkh uljkw kdqg vlgh lv dozd|v srvlwlyh +ru }hur iru D @4 , 1 W k h
vljq ri wkh vhfrqg whup lv qhjdwlyh xqghu wkh pdlqwdlqhg dvvxpswlrq ri A+}hur iru
D @ ￿,/ zkhuhdv wkh vljq ri wkh wklug whup ghshqgv rq wkh uhodwlyh vl}h ri wkh wudqvdfwlrq
frvw sdudphwhuv  dqg / ri wkh wzr surw sdudphwhuv/ dqg rq wkh vl}h ri wkh PFSI*v￿e
lq wkh wzr frxqwulhv1 Zlwk D  E dqg D  ￿/ wkh vljq ri wkh wklug whup frxog zhoo
eh qhjdwlyh1 Krzhyhu/ li wkh surw sdudphwhuv duh vpdoo hqrxjk dqg wkh PFSI*v juhdwhu
wkdq xqlw|/ wkh uljkw kdqg vlgh ri +54, zloo eh srvlwlyh/ vr wkdw lq wklv lqvwdqfh wkh zhoiduh
hhfw lq frxqwu| D ri iruflqj frxqwu| E wr udlvh lwv zlwkkroglqj wd{ pdujlqdoo| lq idfw lv
srvlwlyh1 Pruh lqgluhfwo|/ xvlqj +53*, dqg wkh ghqlwlrqv ri k4 dqg k5 lw lv hdv| wr vhh wkdw
gVD@gwE A 3/ surylghg wD+  ,+D 4, .wEA31 Dv d fruroodu|/ li wkh Qdvk wd{ udwhv
duh erwk srvlwlyh/ wkhq wkh zhoiduh hhfw lq frxqwu| D ri d kljkhu wd{ lq frxqwu| E zloo eh
srvlwlyh1
Zh vxp xs wkhvh wkhruhwlfdo lqvljkwv lq wkh iroorzlqj sursrvlwlrq/
SURSRVLWLRQ1 Zlwk  h{fhhglqj / zlwk wkh pdujlqdo frvw ri sxeolf ixqgv lq hlwkhu
frxqwu| deryh xqlw|/ dqg zlwk orz ydoxhv ri wkh surw sdudphwhuv/ wkh Qdvk htxloleulxp
lq zlwkkroglqj wd{hv ihdwxuhv srvlwlyh wd{ udwhv1 Lq wklv fdvh/ d irufhg lqfuhdvh lq wkh
zlwkkroglqj wd{ udwh rq wkh sduw ri frxqwu| E zloo eh ehqhfldo wr frxqwu| D1
81 Vrph vlpxodwlrqv zlwk wkh prgho
Lq wkh hqg/ zh duh lqwhuhvwhg lq dqdo|}lqj qrw rqo| d pdujlqdo lqfuhdvh lq wkh zlwkkroglqj
wd{ lq frxqwu| E/ exw dovr d glvfuhwh fkdqjh xs wr vrph djuhhg plqlpxp zlwkkroglqj wd{
udwh iru erwk frxqwulhv D dqg E1 Wr gr wklv/ zh suhvhqw vrph vlpsoh qxphulfdo vlpxodwlrqv1
Zh surfhhg dv iroorzv= rq wkh edvlv ri uhdvrqdeoh prgho sdudphwhuv/ zh uvw frpsxwh
wkh Qdvk zlwkkroglqj wd{ udwhv lq frxqwulhv D dqg E/ wkh dprxqw ri furvv0erughu ghsrvlwv
+ri krxvhkrogv, dqg eruurzlqj +ri upv,/ dqg wkh wzr frxqwulhv* vxusoxv ohyhov1 Zh vhohfw
d kdqgixo ri dowhuqdwlyh elqglqj plqlpxp wd{ udwhv iru frxqwu| E lq wkh lqwhuydo ehwzhhq
wkh Qdvk udwhv ri frxqwulhv E dqg D1 Frxqwu| D lv hlwkhu dvvxphg wr nhhs lwv zlwkkroglqj
wd{ udwh xqfkdqjhg dw wkh Qdvk ohyho/ ru wr uhvsrqg lq dq rswlpdo idvklrq +dv jlyhq e| lwv
zlwkkroglqj wd{ uhdfwlrq ixqfwlrq, wr wkh qhz ydoxh ri wkh zlwkkroglqj wd{ lq frxqwu| E1
Zh wkhq frpsxwh wkh hqvxlqj ydoxhv ri wkh vxusoxvhv lq wkh wzr frxqwulhv wr vhh/ zkhwkhu
d plqlpxp zlwkkroglqj wd{ lq frxqwu| E fdq lq idfw eh Sduhwr0lpsurylqj1
Lq wkh qxphulfdo fdofxodwlrqv wkh iroorzlqj sdudphwhu ydoxhv duh xvhg=  @ =37/  @ =43/
D @ =335/ ￿ @ =334/ D @4 = 8/ E @4 = 7d q g@= 351 Wkh hqvxlqj Qdvk zlwkkroglqj wd{
htxloleulxp/ wkh h{whqw ri furvv0erughu qdqfldo wudqvdfwlrqv/ qdwlrqdo vxusoxvhv/ dqg edqn
surwv duh jlyhq lq Wdeoh 41 Zh vhh wkdw wkh zlwkkroglqj wd{ udwhv ri frxqwulhv D dqg E duh
133<77 dqg 1335:;/ uhvshfwlyho|1 Zlwk dq lqwhuqdwlrqdo lqwhuhvw udwh ri/ vd|/ l￿ @ =39/ wkhvh
vshflf wd{ udwhv fruuhvsrqg wr dg0ydoruhp udwhv ri 481: dqg 719 shufhqw/ uhvshfwlyho|1
Wkh hhfw rq frxqwu| D*v vxusoxv ri d pdujlqdo lqfuhdvh lq frxqwu| E*v zlwkkroglqj wd{
lv frpsxwhg dw 158< dqg khqfh lv srvlwlyh1 Frqvhtxhqwo|/ frxqwu| D suhihuv wkh lqvlgh wd{
kdyhq wr udlvh lwv zlwkkroglqj wd{1￿D
Wdeoh 4 ixuwkhu looxvwudwhv wkh frqvhtxhqfhv ri iruflqj E wr lqfuhdvh lwv zlwkkroglqj wd{
e| 53 sfw1/ 73 sfw1/ hwf1/ xqwlo d grxeolqj ri wkh wd{ udwh/ zlwk wkh zlwkkroglqj wd{ udwh
lq frxqwu| D frqvwdqw1 Zkloh wkh h{shulphqwv reylrxvo| duh kdupixo wr frxqwu| E/ wkh|
xqdpeljxrxvo| ehqhw D +zlwk wkh ydoxhv ri sdudphwhuv fkrvhq,1 D fduhixo zhljklqj ri wkh
hhfwv rq qdwlrqdo vxusoxvhv lq wkh wzr frxqwulhv lv qhhghg wr ghwhuplqh zkhwkhu wkh irufhg
lqfuhdvh lq wkh plqlpxp zlwkkroglqj wd{ frqvwlwxwhv d srwhqwldo Sduhwr lpsuryhphqw1
D wudqvihu ri sxeolf ixqgv iurp wkh dxwkrulwlhv lq D wr wkh dxwkrulwlhv lq E kdv wr eh
xqghuwdnhq wr hqvxuh wkdw wkh vxusoxv lq E grhv qrw idoo1 Zlwk wkh sdudphwhu ydoxhv
vhohfwhg/ wkhuh lv fhuwdlqo| vfrsh iru frxqwu| D wr frpshqvdwh frxqwu| E iru lwv irufhg wd{
lqfuhdvh1
Dowhuqdwlyho|/ zh dvvxph wkdw frxqwu| D rswlpdoo| dgmxvwv lwv zlwkkroglqj wd{ udwh
iroorzlqj frxqwu| E*v wd{ lqfuhdvh lq dffrugdqfh zlwk +4:,1 Iru wkh vdph kljkhu ydoxhv
ri wkh zlwkkroglqj wd{ lq E/ wkh vlpxodwlrq uhvxowv duh uhsruwhg lq Wdeoh 41 Lq doo fdvhv/
wkh dxwkrulwlhv lq D duh ohg wr udlvh wkh grphvwlf wd{1 Wklv reylrxvo| udlvhv wkh vxusoxv
lq D uhodwlyh wr wkh suhylrxv h{shulphqwv1 Wkh vxusoxv lq E dovr jrhv xs +uhodwlyh wr wkh
uvw vhw ri h{shulphqwv,/ dv wkh lqfuhdvh lq D*v zlwkkroglqj wd{ olplwv wkh orvv ri edqnlqj
exvlqhvv dqg wd{ uhyhqxh lq frxqwu| E1 Lq idfw/ gxh wr wkh srvlwlyh vorsh ri frxqwu| D*v
uhdfwlrq ixqfwlrq/ d vpdoo lqfuhdvh lq E*v wd{ zlwk uhvsrqvh lq D*v dfwxdoo| lpsuryhv erwk
frxqwulhv* zhoiduh1 Iru wkh sdudphwhuv vhohfwhg/ wklv rffxuv iru lqfuhdvhv lq wE ri ehwzhhq
}hur dqg vrph 55 shufhqw145
Ryhudoo/ wkh vlpxodwlrqv vxjjhvw wkdw iru wkh w|slfdo HX frxqwu|/ dq HX0zlgh plqlpxp
zlwkkroglqj wd{ frxog eh udwkhu ehqhfldo1 Frqyhuvho|/ dq| lqvlgh wd{ kdyhq zloo eh qhj0
dwlyho| dhfwhg/ uhjdugohvv ri zkhwkhu rwkhu HX frxqwulhv wdnh wkh rssruwxqlw| wr dgmxvw
wkhlu zlwkkroglqj wd{ wr wkh kljkhu plqlpxp wd{ ohyhov ru qrw1 Dv qrwhg/ wkh h{fhswlrq
wr wklv vwdwhphqw rffxuv iru wkh fdvh ri d vpdoo irufhg lqfuhdvh lq wkh wd{ kdyhq*v udwh
zlwk d ghulyhg uhvsrqvh lq wkh w|slfdo HX frxqwu|*v wd{1 Dq|krz/ rq wkh edvlv ri rxu
vw|ol}hg prgho dqg wkh vhohfwhg sdudphwhu ydoxhv/ lw dsshduv olnho| wkdw wkh zlqqhu lv deoh
wr frpshqvdwh wkh orvhu1
Wkh Qdvk htxloleuxp lv ghslfwhg lq Iljxuh 8 lq wkh orzhu ohiw fruqhu ri wkh jxuh1 Forvh
wr lw lv wkh Vwdfnhoehuj htxloleulxp dv fdofxodwhg lq wkh dsshqgl{1 Zh kdyh dovr gudzq wkh
hflhqf| orfxv +frqwudfw fxuyh, frqvlvwlqj ri doo Sduhwr0hflhqw zlwkkroglqj wd{ frpelqd0
wlrqv iru frxqwulhv D dqg E1 Wklv orfxv lv irxqg e| pd{lpl}lqj d zhljkwhg vxp ri wkh wzr
frxqwulhv* vxusoxvhv/ VD .+4,V E/z l w ky d u | l q ji u r p3w r4 1W k ho r f x vl vs r v l w l r q h g
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vrphzkdw ixuwkhu xs dqg wr wkh uljkw ri wkh Qdvk dqg Vwdfnhoehuj htxloleuld/ lqglfdwlqj
wkdw Sduhwr0hflhqw wd{ frpelqdwlrqv jhqhudoo| kdyh kljkhu zlwkkroglqj wd{ udwhv iru erwk
frxqwulhv wkdq wkh wzr qrq0frrshudwlyh htxloleuld1 Qrwh wkdw wkhuh lv d whqghqf| wr rsw iru
kljk wd{ udwhv/ zkhq frxqwu| E uhfhlyhv d kljk zhljkw lq wkh zhljkwhg remhfwlyh ixqfwlrq1
Iru zhljkwv wr frxqwu| D orzhu wkdq flufd 315</ doo ghsrvlwv ri krxvhkrogv lq wkdw frxqwu|
duh pdgh lq wd{ kdyhqv1 Khqfh/ frxqwu| E rqo| kdv wr zruu| derxw frpshwlwlrq zlwk wkh
rxwvlgh wd{ kdyhq/ dqg wkh rqo| uhohydqw wd{ lqvwuxphqw ehfrphv wE1 Rq wkh rwkhu kdqg/
iru zhljkwv wr D h{fhhglqj derxw 317< lw lv hflhqw +iru wkh wzr frxqwulhv wrjhwkhu, wr
holplqdwh wkh wd{ kdyhq vwdwxv ri frxqwu| E/ zlwk qr ghsrvlwv jrlqj iurp D wr E1 Wkhq/
gh idfwr wkh vxusoxv lq D lv pd{lpl}hg/ xvlqj rqo| lwv rzq zlwkkroglqj wd{ udwh wD1
91 Glvfxvvlrq
Uhpdunv rq wkh prgho
Wkh prgho ri vhfwlrqv 608 kdv doorzhg xv wr frph wr julsv zlwk vrph ri wkh nh| dqdo|w0
lfdo dvshfwv ri wkh plqlpxp zlwkkroglqj wd{ sursrvdo1 Wkh glhuhqw urohv ri w|slfdo HX
frxqwulhv/ lqvlgh wd{ kdyhqv/ dqg rxwvlgh wd{ kdyhqv dsshdu wr eh fdswxuhg zhoo e| wkh
prgho/ dv duh wkh frqvlghudwlrqv jryhuqlqj zlwkkroglqj wd{ srolf| lq wkh iruphu wzr w|shv
ri frxqwulhv1 Wkh qrq0frrshudwlyh wd{ udwhv lq wkh prgho duh ghwhuplqhg/ lq dq lqwxlwlyh
zd|/ e| d wudgh r ehwzhhq vhfxulqj sxeolf ixqgv/ rq wkh rqh kdqg/ dqg edqn surwv/ dv d
sur{| iru wkh ehqhwv ri edqnlqj exvlqhvv/ rq wkh rwkhu1 Pruhryhu/ qxphulfdo vlpxodwlrqv
jlyh dq lghd ri wkh pdjqlwxghv ri fkdqjhv lq wd{ udwhv dqg furvv0erughu qdqfldo wudqvdf0
wlrqv/ li wkh lqvlgh wd{ kdyhq zhuh wr eh irufhg wr lqfuhdvh lwv zlwkkroglqj wd{ rq dffrxqw
ri d plqlpxp zlwkkroglqj wd{ djuhhphqw1
Ri frxuvh/ wkh prgho lv vlpsolhg wr pdlqwdlq wudfwdelolw|1 Iluvw/ zh kdyh irfxvhg rq
wzr sduwlfxodu dvshfwv ri wd{ frpshwlwlrq= +l, frpshwlwlrq ehwzhhq d w|slfdo HX frxqwu|
dqg wd{ kdyhqv/ lqvlgh ru rxwvlgh HX> dqg +ll, frpshwlwlrq ehwzhhq wd{ kdyhqv lq HX dqg
rxwvlgh ri lw1 Lq vrph vhqvh/ w|slfdo HX frxqwulhv frqfhlydeo| dovr frpshwh zlwk hdfk rwkhu/
exw wklv dvshfw lv ri ohvvhu lpsruwdqfh dqg wkhuhiruh h{foxghg iurp wkh prgho1 Vhfrqg/ zh
kdyh ljqruhg sulydwh djhqwv lq wkh lqvlgh wd{ kdyhq1 Lq sulqflsoh/ zlwkkroglqj wd{ srolf| lq
wkdw frxqwu| pljkw dovr eh jryhuqhg e| d ghvluh wr udlvh uhyhqxh iurp grphvwlf vdyhuv/ ru
wr suhyhqw wkhvh vdyhuv iurp gluhfwlqj ixqgv deurdg1 Rwkhu HX frxqwulhv pljkw dwwhpsw
wr dwwudfw vdylqjv iurp wkh lqvlgh wd{ kdyhq frxqwu|1 Wd{ kdyhq frxqwulhv/ krzhyhu/ whqg
wr eh udwkhu vpdoo uhodwlyh wr w|slfdo odujh HX frxqwulhv/ vr wkdw wkhvh frxqwulhv* vdylqjv
duh qrw d pdmru frqfhuq iru wd{ srolf| lq dq| rwkhu frxqwu|1 Wkh prgho*v dv|pphwulf
wuhdwphqw ri wkh sulydwh vhfwruv lq wkh wzr HX frxqwulhv wkhuhiruh vhhpv zduudqwhg1
Wklug/ wkh prgho pdlqwdlqv d udwkhu vlpsoh dvvxpswlrq dv wr wkh lqflghqfh ri zlwkkrog0￿.
lqj wd{hv1 Ehfdxvh ri edqnv* xqolplwhg dffhvv wr wkh lqwhuqdwlrqdo lqwhu0edqn pdunhw zlwk
d {hg zruog udwh ri lqwhuhvw/ ghsrvlwruv ehdu wkh ixoo lqflghqfh ri wd{hv lq wkh prgho1 Lq
uhdolw|/ wkh slfwxuh lv pruh frpsolfdwhg/ dqg wkhuh lv hylghqfh wkdw d pdmru sduw ri wkh
lqflghqfh pd| olh zlwk ghewruv +vhh Kxl}lqjd +4<<7, dqg Hlmqjhu hw do1 +4<<9,,146
Irxuwk/ wkh prgho frqwdlqv vrph vwurqj dvvxpswlrqv dv wr wkh wd{ wuhdwphqw ri vdylqjv1
Lq wkh frxuvh ri dqdo|vlv zh kdyh h{solflwo| dvvxphg wkdw hyhu| vdyhu lq wkh w|slfdo HX
frxqwu| zkr sodfhv ixqgv deurdg lv lq sulqflsoh oldeoh wr fdslwdo lqfrph wd{hv dw krph htxdo
wr wkh grphvwlf zlwkkroglqj wd{1 Rqo| wkh iruhljq zlwkkroglqj wd{/ krzhyhu/ lv lq idfw sdlg
zkhq wkh lqyhvwphqw lv doorfdwhg deurdg1 Ixuwkhupruh/ zh kdyh wdnhq wkh zlwkkroglqj
wd{hv wr dsso| wr doo qdqfldo uhwxuqv1 Wkhvh dvvxpswlrqv fdq eh txdolhg wr wdnh dffrxqw
ri fuhglwlqj duudqjhphqwv dv wkh| dfwxdoo| h{lvw dprqj pdq| frxqwulhv1 Dovr/ d uhodwlyho|
odujh fodvv ri lqwhuqdwlrqdo lqyhvwruv ~ lqvwlwxwlrqdo lqyhvwruv ~ duh vxemhfw wr udwkhu glhuhqw
wd{ wuhdwphqwv wkdq lqglylgxdo lqyhvwruv1 Riwhq wkh| duh +forvh wr, h{hpsw iurp krph0
frxqwu| wd{dwlrq1 Dw wkh vdph wlph/ wkhuh lv forvh vxuyhloodqfh e| grphvwlf dxwkrulwlhv1 Iru
sruwirolr glyhuvlfdwlrq uhdvrqv/ lqvwlwxwlrqdo lqyhvwruv zlvk wr doorfdwh vrph ixqgv deurdg/
exw wkh| duh ordwk wr sd| vl}hdeoh iruhljq zlwkkroglqj wd{hv1 Lq dgglwlrq/ zlwkkroglqj wd{hv/
dv fxuuhqwo| lq irufh/ duh olplwhg wr vlpsoh qdqfldo wudqvdfwlrqv olnh edqn ghsrvlwv/ dqg
wkh| duh yhu| glfxow wr h{whqg wr ghulydwlyh qdqfldo lqvwuxphqwv +vhh ehorz,1 Ilqdoo|/
srolwlfdo frqvlghudwlrqv pljkw suhfoxgh wkh dssolfdwlrq ri zlwkkroglqj wd{hv wr fhuwdlq
qdqfldo lqvwuxphqwv vxfk dv jryhuqphqw erqgv dqg Hxurerqgv1
Wkhuh kdyh ehhq ihz dqdo|wlfdo vwxglhv ri d plqlpxp zlwkkroglqj wd{ lq Hxursh1 Mdqhed
dqg Shwhuv +4<<9,/ krzhyhu/ lqyhvwljdwh wkh sursrvdo lq wkhlu prgho ri lqwhuhvw wd{dwlrq lq
wzr +doprvw, v|pphwulfdo HX frxqwulhv1 Wkh wzr frxqwulhv kdyh Ohyldwkdq jryhuqphqwv/
dqg wkh| erwk wd{ dq lppreloh edvh dqg frpshwh iru d preloh rqh1 Irfxvlqj rq wkh
srvvleoh qrq0h{lvwhqfh ri qrq0frrshudwlyh wd{ htxloleuld lq wkhlu sdshu/ wkh| dovr vwuhvv
wkh ghvludelolw| ri wd{ glvfulplqdwlrq ehwzhhq grphvwlf dqg iruhljq ghsrvlwruv +vxfk d
glvwlqfwlrq lv luuhohydqw lq rxu dv|pphwulf prgho,1 Mdqhed dqg Shwhuv ljqruh dq| rxwvlgh
wd{ kdyhqv/ wkrxjk1
Hydoxdwlqj wkh plqlpxp zlwkkroglqj wd{ sursrvdo
Wkh dqdo|vlv lq vhfwlrqv 608 deryh fdvwv d plogo| srvlwlyh oljkw rq wkh sursrvdo wr lqvwdoo
d plqlpxp zlwkkroglqj wd{ lq wkh HX1 W|slfdo HX frxqwulhv vhhp wr eh deoh wr jdlq iurp
lw/ zkloh lqvlgh wd{ kdyhq frxqwulhv lq prvw fdvhv vwdqg wr orvh1 Krzhyhu/ wkh iruphu vkrxog
eh deoh wr frpshqvdwh wkh odwwhu1
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Lq rughu wr dgyrfdwh dq HX0zlgh plqlpxp zlwkkroglqj wd{ lw zrxog/ wkrxjk/ eh qhfhv0
vdu| wr ryhufrph wzr olqhv ri fulwlflvp1 Iluvw/ vrph dujxh wkdw vxfk d plqlpxp zlwkkroglqj
wd{ lv yhu| glfxow wr hqirufh surshuo| lq sudfwlfh1 Vhfrqg/ rwkhuv dujxh wkdw wkh plql0
pxp zlwkkroglqj wd{/ zkloh vhhplqjo| ehqhfldo/ lv qrw wkh prvw dssursuldwh vroxwlrq wr
lqwhuhvw wd{ hydvlrq dqg glvwruwlrqv1
Wkh hqirufhphqw sureohpv pdlqo| kdyh wr gr zlwk vljqlfdqw h{hpswlrqv iurp wkh
zlwkkroglqj wd{ dqg zlwk glfxowlhv dvvrfldwhg zlwk dsso|lqj wkh wd{ wr qhz qdqfldo
lqvwuxphqwv1 Dv vhhq lq wkh suhvhqwdwlrq ri wkh Frpplvvlrq sursrvdo lq vhfwlrq 5/ wkhuh
zrxog olnho| eh d vhulhv ri wd{ h{hpswlrqv1 Lq sduwlfxodu/ wkh h{hpswlrq ri uhvlghqwv iurp
wklug frxqwulhv +jlylqj dq lpshwxv wr *wuldqjxodu duelwudjh*,/ dqg wkh qrq0dssolfdwlrq ri
wkh wd{ wr lqwhuhvw iurp lqwhuqdwlrqdo ordqv +Hxurerqgv, fdq frqfhlydeo| gloxwh wkh wd{
+vhh Iudqn +4<<4,,1
Htxdoo| vhulrxvo|/ d krvw ri qhz ghulydwlyh qdqfldo lqvwuxphqwv +GILv, gr qrw ohqg
wkhpvhoyhv zhoo wr zlwkkroglqj wd{dwlrq1 Wkh wd{ suhvxssrvhv dq rxwjrlqj lqfrph sd|0
phqw/ exw iru wkh GILv lqfrph pd| pdwhuldol}h lq rwkhu zd|v/ ru wkhuh pd| eh d vhulhv
ri lq0 dv zhoo dv rxwjrlqj sd|phqwv dvvrfldwhg zlwk wkh lqvwuxphqw1 Riwhq d qdqfldo
lqvwuxphqw fdq eh lplwdwhg e| d frpelqdwlrq ri rwkhu lqvwuxphqwv1 Rqo| yhu| fduhixoo|
frqvwuxfwhg fdslwdo jdlqv dqg iruhljq h{fkdqjh jdlqv wd{hv fdq wkhq hqvxuh wkh qhfhvvdu|
wd{ qhxwudolw|1 Vhh Dozruwk +4<<9, iru dq looxplqdwlqj/ li glvwuhvvlqj/ h{srvlwlrq ri wkhvh
sureohpv1 Dozruwk frqfoxghv e| vwdwlqj %Vlpsolvwlf dssurdfkhv wr lqwhuqdwlrqdo fdslwdo
prelolw| vxfk dv wkrvh fdoolqj iru d xqlirup jurvv edvlv zlwkkroglqj wd{ dw vrxufh duh
grrphg wr idloxuh xqghu wkh lqhylwdeo| frpsoh{ dqg exughqvrph surfhgxuhv zklfk zrxog
qhhg wr eh lpsohphqwhg lq rughu wr jxdudqwhh d plqlpdoo| fruuhfw wuhdwphqw ri sdvvlyh
lqfrph rzv1% +s1 56,47
Dv wr wkh vhfrqg olqh ri fulwlflvp/ vrph sursrvh d *uhsruwlqj v|vwhp* vlplodu wr wkh
rqh lq xvh lq yh HX frxqwulhv +Ghqpdun/ wkh Qhwkhuodqgv/ Vsdlq/ Iudqfh dqg Vzhghq,/
wr eh h{whqghg wr rshudwh lq wkh hqwluh HX1 Wkh uhsruwlqj v|vwhp hqwdlov wkdw grphvwlf
edqnv dqg rwkhu qdqfldo lqvwlwxwlrqv dxwrpdwlfdoo| uhsruw wr wd{ dxwkrulwlhv +lq Ghqpdun
sduwldoo| wkurxjk d fhqwudo uhjlvwhu iru vhfxulwlhv, wkh dprxqw ri lqwhuhvw wkdw kdv ehhq
sdlg rxw/ dqg wr zkrp1 Li wklv v|vwhp zhuh wr fryhu wkh hqwluh HX/ wkhq lqirupdwlrq
rq doo lqwud0HX lqwhuhvw sd|phqwv frxog eh uhfrughg dqg h{fkdqjhg ehwzhhq qdwlrqdo wd{
dxwkrulwlhv lq HX1
Dv idu dv zh nqrz/ wkh uhsruwlqj v|vwhpv ixqfwlrq zhoo lq wkh deryh0phqwlrqhg irxu
HX frxqwulhv/ hqvxulqj d kljk ghjuhh ri fryhudjh lq wkh wd{ v|vwhp ri lqwhuhvw hduqhg
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grphvwlfdoo|1 Lw lv dq hqwluho| glhuhqw pdwwhu/ wkrxjk/ wr lqwurgxfh vxfk d v|vwhp rq dq
HX0zlgh edvlv/ vlqfh wklv uxqv frxqwhu wr wkh edqn vhfuhf| dqg eorfnlqj odzv suhydlolqj lq
pdq| HX frxqwulhv/ qrw wkh ohdvw lq wd{ kdyhqv1 Lw uhtxluhv frqvlghudeoh srolwlfdo zloo wr
uhpryh wkhvh dgplqlvwudwlyh dqg ohjdo revwdfohv wr wkh dxwrpdwlf h{fkdqjh ri lqirupdwlrq
rq lqwhuhvw sd|phqwv lq d frpsuhkhqvlyh uhsruwlqj v|vwhp1 Lq idfw/ dw wklv vwdjh wkh
uhtxluhphqw ri xqdqlplw| lq HX wd{ srolf| ghflvlrqv vxfhv wr suhyhqw wkh uhsruwlqj
v|vwhp iurp ehlqj dgrswhg1 Wkh lqvlgh wd{ kdyhqv fxuuhqwo| kdyh yhu| olwwoh lqfhqwlyh
wr uhpryh dq| revwdfohv wr lqirupdwlrq h{fkdqjh> lqghhg/ Edffkhwwd dqg Hvslqr}d +4<<8,
vwuhvv wkdw lq flufxpvwdqfhv ri dv|pphwu| ehwzhhq frxqwulhv wkhuh duh vwurqj glvlqfhqwlyhv
wr wudqvplw lqirupdwlrq rq fdslwdo lqfrph wr rwkhu frxqwulhv1
Dq HX0zlgh uhsruwlqj v|vwhp zrxog doorz phpehu frxqwulhv wr frqwlqxh wr dgkhuh wr
wkh uhvlghqfh sulqflsoh lq wkh wd{dwlrq ri lqwhuhvw1 Wkh uhsruwlqj v|vwhp lv/ wkhuhiruh/
vwurqjo| vxssruwhg e| pdq| hfrqrplvwv/ lqfoxglqj Iudqn +4<<4, ~ zkr/ krzhyhu/ zrxog
olnh wr vhh lw frxsohg zlwk d plqlpxp zlwkkroglqj wd{ ~ Jlrydqqlql +4<;<,/ dqg rwkhuv1
Pd|hu +4<;</ s1 6:<, jrhv rqh vwhs ixuwkhu dqg vxjjhvwv dq h{whqvlrq ri wkh wd{ fuhglw
v|vwhp/ lq zklfk hhfwlyho| %wd{hv duh froohfwhg dw vrxufh lq wkh ryhuvhdv frxqwu| dqg d
wd{ fuhglw jlyhq iru ryhuvhdv wd{hv sdlg1 Wkh lqfhqwlyh wr ryhuwd{ lv dyrlghg e| doorzlqj
wkh grphvwlf frxqwu| wr fodlp wd{ fuhglwv iurp wkh ryhuvhdv wd{ dxwkrulw|1 Wkh ryhuvhdv
wd{ dxwkrulw| lv wkhq phuho| dfwlqj dv d wd{ froohfwlqj djhqw dqg ghulylqj qr wd{ uhyhqxh1
Wklv lv h{dfwo| dqdorjrxv wr d orfdo rfh ri d qdwlrqdo wd{ v|vwhp1% Wkxv/ zlwkkroglqj ri
wd{hv rq lqwhuhvw zrxog eh frxsohg zlwk wudqvihu ri wkh dvvrfldwhg wd{ uhyhqxh wr wkh krph
frxqwu| ri wkh lqyhvwru1 Ri frxuvh/ wkh v|vwhp suhvxssrvhv wkdw wkh iruhljq wd{ dxwkrulw|
qrw rqo| froohfwv wd{hv/ exw dovr lv zloolqj wr wudqvihu wkh uhyhqxh deurdg lq fdvh ri iruhljq
lqyhvwruv> wkh lqfhqwlyhv wr xqghuwdnh wkhvh ixqfwlrqv zrxog qrw eh vwurqj148
Rwkhu vxjjhvwlrqv duh srvvleoh1 D odujh sduw ri wkh edqn dqg hqwhusulvh jurvv fdslwdo
lqfrph surylglqj wkh edvlv iru wkh sd|phqw ri lqwhuhvw rq ghsrvlwv/ frpsdq| erqgv hwf1
lq sulqflsoh fdq eh wd{hg pruh gluhfwo|/ qdpho| dw wkh ohyho ri surgxfwlrq lqvwhdg ri wkh
vdyhu1 Wklv srlqwv lq wkh gluhfwlrq ri wkh Frpsuhkhqvlyh Exvlqhvv Lqfrph Wd{ +FELW, +vhh
Fqrvvhq +4<<9,,1 Wkh FELW lqfoxghv wkh uhpxqhudwlrq ri upv* ghew rq wkh vdph edvlv
dv uhpxqhudwlrq ri htxlw| lq wkh wd{ rq exvlqhvv lqfrph1 Lqvwhdg ri ghgxfwlqj lqwhuhvw rq
ghew/ upv vlpso| dovr sd| d wd{ rq lqwhuhvw rq ghew> frqyhuvho|/ vxfk lqwhuhvw zrxog qr
orqjhu eh vxemhfw wr wd{ dw wkh shuvrqdo ohyho/ vr wkdw wkh shuvrqdo lqfrph wd{ rq fdslwdo
lqfrph ehfrphv vxshuxrxv1
Wkh wudqvlwlrq wr d FELW/ li fkrvhq/ zrxog qrw eh dq hdv| rqh1 Ilupv pljkw ohjlwlpdwho|
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ihdu wkdw wkh frpsxovru| wd{dwlrq ri lqwhuhvw rq ghew dw wkh ohyho ri wkh up zloo ohdg wr
dq lqfuhdvh lq wkh frvw ri ghew qdqfh +lq wkdw wkh ehiruh wd{ lqwhuhvw udwh zrxog qrw
ghfolqh e| hqrxjk,1 Ixuwkhu/ rswlqj iru d FELW lv glfxow lq wkrvh frxqwulhv zkhuh wkh
pdujlqdo shuvrqdo lqfrph wd{ udwh dssolfdeoh wr lqwhuhvw lv frqvlghudeo| kljkhu wkdq wkh
frusrudwh lqfrph wd{ udwh +Fqrvvhq +4<<9,,1 Ilqdoo|/ krzhyhu/ wkh srwhqwldo hydvlrq dqg
flufxpyhqwlrq sureohpv dvvrfldwhg zlwk d FELW zrxog suredeo| eh plwljdwhg/ li d FELW
zhuh dgrswhg lq wkh hqwluh HX1
Wkh pdlq uhdvrq iru frqvlghulqj d plqlpxp zlwkkroglqj wd{ lv wkh hydvlrq ri lqwhuhvw
wd{dwlrq1 Krzhyhu/ wkhuh vhhpv wr eh qr ghqlwlyh hylghqfh ri wkh h{whqw ri vxfk hydvlrq lq
Hxursh1 *Hslvrglf* hylghqfh/ uhodwhg wr wkh Jhupdq wd{ h{shulphqwv zlwk %Txhoohqvwhxhu%
lq 4<<4 dqg %]lqvdevfkodjvwhxhu% vlqfh 4<<6/ lv glvfxvvhg lq Mdqhed dqg Shwhuv +4<<9,/
dqg Dozruwk +4<<9,1 Nd}hplhu +4<<4, dqg Iudqn +4<<4, hvwlpdwh jxuhv iru wkh hydvlrq
ri lqwhuhvw wd{dwlrq rffxuulqj lq wkh Qhwhuodqgv sulru wr wkdw frxqwu|*v lqwurgxfwlrq ri d
jhqhudo uhsruwlqj v|vwhp1 Dqg Zhlfkhqulhghu +4<<9, jlyhv dq dffrxqw ri Jhupdq|*v jkw
djdlqvw dyrlgdqfh ri ydulrxv fdslwdo lqfrph wd{hv1 Wkh frpprq phvvdjh ri wkhvh dqg
rwkhu vwxglhv vhhpv wr eh wkdw hydvlrq skhqrphqd lq wkh duhd ri fdslwdo lqfrph wd{dwlrq
duh vxflhqwo| lpsruwdqw wr frqvwlwxwh d pdmru sureohp iru wd{ dxwkrulwlhv lq lqgxvwuldol}hg
frxqwulhv1
Xqiruwxqdwho|/ wklv lv qrw wkh rqo| glfxow| lq wkh duhd ri fdslwdo lqfrph wd{dwlrq wkhvh
gd|v> wkh suhgrplqdqw dv|pphwulf wuhdwphqw ri ghewruv dqg fuhglwruv +riwhq lqvwlwxwlrqdo
lqyhvwruv, dovr uhgxfhv wkh uhyhqxh iurp vxfk wd{dwlrq1 Lq ylhz ri wkhvh dqg rwkhu sure0
ohpv lq wd{lqj fdslwdo lqfrph/ Jrugrq +4<<9, sursrvhv wr derolvk wkh fdslwdo lqfrph wd{
frpsohwho|1 Lqvwhdg/ kh idyruv lqvwdoolqj d frpsuhkhqvlyh oderu lqfrph wd{ lq wkh irup ri
d fdvk rz wd{ rq exvlqhvv/ frxsohg zlwk d shuvrqdo wd{ rq zdjhv +dqg ur|dowlhv hwf1,1
Wkh HX kdv qrw |hw wdnhq dq| vljqlfdqw dfwlrq djdlqvw wkh hydvlrq ri lqwhuhvw wd{dwlrq
lq Phpehu Vwdwhv1 Wkh Frpplvvlrq/ wkrxjk/ uhpdlqv zruulhg derxw wkh hurvlrq ri wkh
pruh preloh wd{ edvhv vwhpplqj iurp wd{ frpshwlwlrq ehwzhhq phpehuv/ dqg iurp wkh
ghyhorsphqw ri d sdudooho hfrqrp| +wkurxjk wkh uhorfdwlrq ri wd{ edvhv wrzdugv wkh eodfn
hfrqrp|,1 Wkhuhiruh/ lw lv %orrnlqj lqwr wkh txhvwlrq ri zkhwkhu d plqlpxp udwh ri hhfwlyh
wd{dwlrq wkurxjkrxw wkh Xqlrq/ zklfk vkrxog eh vhw dw d ohyho wkdw zrxog qrw eh oldeoh wr
gulyh exvlqhvvhv ru zhdowk rxw ri wkh HX/ zrxog khos wr dfklhyh wkh qhfhvvdu| vwdelol}dwlrq
ri uhyhqxh iurp wkh glhuhqw w|shv ri wd{dwlrq1% +Hxurshdq Frpplvvlrq +4<<9/ suhvv uhohdvh
ss1 405,, Dffruglqjo|/ wkh plqlpxp zlwkkroglqj wd{ lghd pd| eh jlyhq d qhz ohdvh rq
olih12￿
Uhihuhqfhv
Dozruwk/ Mxoldq V1/ 4<<9/ Wd{dwlrq/ qdqfldo lqqrydwlrq dqg lqwhjudwhg qdqfldo pdu0
nhwv= Vrph lpsolfdwlrqv iru wd{ frruglqdwlrq lq wkh Hxurshdq Xqlrq/ plphr/ Xqlyhuvlw d
Oxljl Erffrql
Edffkhwwd/ Sklolssh dqg Pduld Sd} Hvslqrvd/ 4<<8/ Lqirupdwlrq vkdulqj dqg wd{ frp0
shwlwlrq dprqj jryhuqphqwv/ Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv 6</ 435054
Fqrvvhq/ Vlmeuhq/ 4<<9/ Frpsdq| wd{hv lq wkh Hxurshdq Xqlrq= Fulwhuld dqg Rswlrqv
iru uhirup/ Ilvfdo Vwxglhv/ 4:/ 9:0<:
FRP+;<, 93/ 61 hglwlrq
Hlmqjhu/ V|oyhvwhu/ Kduu| Kxl}lqjd dqg Mdq Ohpphq/ 4<<9/ Vkruw0whup dqg orqj0whup
jryhuqphqw ghew dqg qrq0uhvlghqw lqwhuhvw zlwkkroglqj wd{hv/ FhqwHU Glvfxvvlrq Sdshu
Qr1 <9;;
Hxurshdq Frpplvvlrq/ 4<<9/ Wd{dwlrq lq wkh Hxurshdq Xqlrq/ Glvfxvvlrq sdshu iru wkh
Lqirupdo Phhwlqj ri HFRILQ plqlvwhuv +lqfo1 suhvv uhohdvh,
Iudqn/ Pd{/ 4<<4/ Lqwurgxfwlrq ri d frpprq v|vwhp ri lqwhuhvw wd{dwlrq lq wkh HF
phpehu vwdwhv/ Sxeolf Ilqdqfh
Jlrydqqlql/ Doehuwr/ 4<;</ Fdslwdo wd{dwlrq/ Hfrqrplf Srolf|/ Rfwrehu
Jrugrq/ Urjhu K1/ 4<<9/ Wd{ hydvlrq rq lqwhuqdwlrqdo qdqfldo lqyhvwphqwv= Zkdw fdq
eh grqhB plphr/ Xqlyhuvlw| ri Plfkljdq
Jurv/ Gdqlho/ 4<<3/ Wd{ hydvlrq dqg rvkruh fhqwuhv/ lq Vlhehuw/ K1 +hg1,/ Uhiruplqj
fdslwdo lqfrph wd{dwlrq/ W xelqjhq
Kxl}lqjd/ Kduu|/ 4<<7/ Lqwhuqdwlrqdo lqwhuhvw zlwkkroglqj wd{dwlrq= Survshfwv iru d
frpprq Hxurshdq srolf|/ Lqwhuqdwlrqdo Wd{ dqg Sxeolf Ilqdqfh 4/ 5::0<4
Mdqhed/ Hfnkdug dqg Zroijdqj Shwhuv/ 4<<8/ Hflhqw wd{ frpshwlwlrq dqg wkh jdlqv
iurp qrq0glvfulplqdwlrq= Wkh fdvh ri lqwhuhvw wd{dwlrq lq Hxursh/ uhylvhg/ Lqgldqd Xqlyhu0
vlw|/ Dxjxvw 4<<9
Ndqexu/ Udyl dqg Plfkdho Nhhq/ 4<<6/ Mhx{ vdqv iurqwl huhv= Wd{ frpshwlwlrq dqg wd{
frruglqdwlrq zkhq frxqwulhv glhu lq vl}h/ Dphulfdq Hfrqrplf Uhylhz ;6/ ;::0<5
Nd}hplhu/ Euxjw/ 4<<4/ Frqfhdohg lqwhuhvw lqfrph ri krxvhkrogv lq Qhwkhuodqgv= 4<::/
4<:</ dqg 4<;4/ Sxeolf Ilqdqfh 6
Pd|hu/ Frolq/ 4<;</ Frpphqw +rq Jlrydqqlql,/ Hfrqrplf Srolf|/ Rfwrehu
Wdq}l/ Ylwr/ 4<<8/ Wd{dwlrq lq dq lqwhjudwlqj zruog/ Eurrnlqjv Lqvwlwxwlrq
Zhlfkhqulhghu/ Doirqv/ 4<<9/ Iljkwlqj lqwhuqdwlrqdo wd{ dyrlgdqfh= Wkh fdvh ri Jhupdq|/
Ilvfdo Vwxglhv 4:/ 6:08;22
Dsshqgl{= Vwdfnhoehuj htxloleulxp lq wkh prgho
Dv dq dowhuqdwlyh wr wkh Qdvk zlwkkroglqj wd{ htxloleulxp zh fdq frqvlghu d Vwdfnhoehuj
zlwkkroglqj wd{ htxloleulxp/ zlwk wkh w|slfdo HX frxqwu|/ D/ dv wkh ohdghu dqg wkh lqvlgh
wd{ kdyhq/ E/ dv wkh iroorzhu1 Wklv Vwdfnhoehuj htxloleulxp lv dujxdeo| mxvw dv vhqvleoh dv
wkh Qdvk htxloleulxp1
Frxqwu| E*v wd{ udwh/ dv ehiruh/ lv jlyhq e| wkh uhdfwlrq ixqfwlrq +48,/ jlyhq frxqwu|
D * vw d {u d w h 1F r x q w u |Dv h w vl w vw d {u d w hw d n l q jg x hd f f r x q wr ik r zw k hl q v l g hw d {k d y h q
uhvsrqgv wr D*v zlwkkroglqj wd{1 Wkh vxusoxv lq frxqwu| D dv ehiruh lv jlyhq e| +49,1
Vxevwlwxwlqj iru wE iurp +48,/ zh surfhhg wr vroyh iru frxqwu| D*v rswlpdo wd{ udwh/ wD/d v
iroorzv
wD @^  E+7D + . ,    6,`￿4^7E+D 4,
+D  ￿,E +5D + . ,.+ ,,  ￿+ +5D  4, . 5E + . ,` +4D,
Wkh txdolwdwlyh surshuwlhv ri wkh rswlpdo wd{ lq D duh dv ehiruh +fiu1 +4<,,1 Kljk ydoxhv
ri wkh PFSIv lq wkh wzr frxqwulhv/ dqg orz ydoxhv ri wkh surw pdujlqv/ srlqw lq wkh
gluhfwlrq ri d srvlwlyh dqg vl}hdeoh wd{/ dqg ylfh yhuvd1
Qh{w/ h{suhvvlrqv +48, dqg +4D, wrjhwkhu |lhog wkh rswlpdo wd{/ wE/i r uf r x q w u |E
w E@^  E+7D+ . ,    6,`￿4^5E+ ,+ D4,
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Djdlq/ wklv htxdwlrq lv txdolwdwlyho| vlplodu wr wkh Qdvk wd{ irupxod +4;, iru E1 D kljk
surw pdujlq ri edqnv lq wd{ kdyhqv vshflfdoo| srlqwv lq wkh gluhfwlrq ri d orz +ru qhjdwlyh,
zlwkkroglqj wd{ lq E/ dqg ylfh yhuvd1
Wkh Qdvk wd{ irupxodv +4;, dqg +4<, dqg wkh Vwdfnhoehuj wd{ irupxodv +4D, dqg +5D,
duh vxflhqwo| frpsoh{ wr suhyhqw dq| fohdu lqvljkw dv wr wkh uhodwlyh vl}h ri wd{ udwhv
lq d jlyhq frxqwu| lq wkh wzr htxoleuld1 Zh wkhuhiruh suhvhqw vrph qxphulfdo vlpxodwlrqv
shuiruphg zlwk wkh vdph sdudphwhu ydoxhv dv lq vhfwlrq 8 deryh/ l1h1 zlwk  @ =37/  @ =43/
D @ =335/ ￿ @ =334/ D @4 = 8/ E @4 = 7/ dqg  @ =351 Wdeoh D4 jlyhv wkh hqvxlqj
Vwdfnhoehuj zlwkkroglqj wd{ udwhv/ wkh h{whqw ri furvv0erughu qdqfldo wudqvdfwlrqv dqg
qdwlrqdo vxusoxvhv lq frxqwulhv D dqg E1
Wkh zlwkkroglqj wd{hv lq erwk frxqwulhv duh vhhq wr eh vrphzkdw kljkhu lq wkh Vwdfn0
hoehuj htxloleulxp wkdq lq wkh Qdvk htxloleulxp lq vhfwlrq 81 Ixuwkhu/ wdeoh D4 vkrzv wkh
frqvhtxhqfhv iru qdwlrqdo vxusoxvhv lq wkh wzr frxqwulhv zkhq E lv irufhg wr udlvh lwv zlwk0
kroglqj wd{/ zkloh frxqwu| D rswlpdoo| uhvsrqgv wr wklv1 Ohwwlqj frxqwu| E udlvh lwv wd{
udwh deryh wkh Vwdfnhoehuj ydoxh ghvwur|v wkh udwlrqdoh iru wkh lqlwldo Vwdfnhoehuj ehkdylru2￿
rq wkh sduw ri frxqwu| D1 Lq uhvsrqvh/ frxqwu| D uhyhuwv wr lwv Qdvk uhdfwlrq ixqfwlrq dv
jlyhq lq +4:,1 Ryhudoo/ d vlplodu sdwwhuq ri zhoiduh ghwhulrudwlrq lq wkh wd{ kdyhq dqg zho0
iduh lpsuryhphqw lq wkh w|slfdo HX frxqwu| hphujhv dv lq vhfwlrq 81 Lqghhg/ zlwk srvlwlyh
vorsh ri uhdfwlrq ixqfwlrqv dqg kljkhu zlwkkroglqj wd{ udwhv lq wkh Vwdfnhoehuj htxloleulxp
wkdq lq wkh Qdvk rxwfrph/ frxqwu| D vwulfwo| suhihuv mxpslqj edfn wr lwv uhdfwlrq ixqf0
wlrq dw dq xqfkdqjhg ru kljkhu zlwkkroglqj wd{ udwh lq frxqwu| E/ dv frpsduhg wr wkh













































tBTable 1: The effects of forced increases in tb from Nash equilibrium
Initial Nash Increase in tb with no response in ta Increase in tb with reaction in ta:
equilibrium 20% 40% 60% 80% 20% 40% 60% 80%
tA 0.009444 0.009444 0.009444 0.009444 0.009444 0.009583 0.009722 0.009860 0.009999
tB 0.002776 0.003331 0.003886 0.004442 0.004997 0.003331 0.003886 0.004442 0.004997
h1 0.046268 0.055521 0.064775 0.074028 0.083282 0.055521 0.064775 0.074028 0.083282
h2 0.191699 0.177819 0.163938 0.150058 0.136178 0.181289 0.170878 0.160468 0.150058
h0 0.104440 0.104440 0.104440 0.104440 0.104440 0.105828 0.107216 0.108604 0.109992
f1 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
PA 0.003517 0.003544 0.003572 0.003600 0.003628 0.003537 0.003558 0.003579 0.003600
PB 0.000145 0.000122 0.000099 0.000076 0.000053 0.000126 0.000106 0.000086 0.000067
PC 0.000046 0.000056 0.000065 0.000074 0.000083 0.000056 0.000065 0.000074 0.000083
SA 0.002347 0.002497 0.002660 0.002836 0.003025 0.002498 0.002662 0.002840 0.003032
SB 0.000711 0.000693 0.000639 0.000549 0.000423 0.000712 0.000683 0.000624 0.000534
dSA/dtB 0.258719 - - - - - - - -
Note:   b=0.04, g=0.10, dA=0.002, d=0.001, rA=1.5, rB=1.4, h=0.02Table A1: The effects of forced increases in tB from Stackelberg equilibrium
Initial Increase in tB with reaction in tA:
Stackelberg
equilibrium 20% 40% 60% 80%
tA 0.011447 0.009763 0.009932 0.010101 0.010270
tB 0.003377 0.004052 0.004728 0.005403 0.006079
h1 0.056283 0.067539 0.078796 0.090052 0.101309
h2 0.226751 0.167768 0.155105 0.142441 0.129778
h0 0.124470 0.107631 0.109319 0.111008 0.112696
f1 0.05 0.05 0.05 0.05 0.05
PA 0.003447 0.003564 0.003590 0.003615 0.003640
PB 0.000170 0.000100 0.000076 0.000052 0.000028
PC 0.000056 0.000068 0.000079 0.000090 0.000101
SA 0.002425 0.002714 0.002937 0.003181 0.003446
SB 0.000976 0.000669 0.000581 0.000449 0.000271
dSA/dtB 0.216156 - - - -
Note:   b=0.04, g=0.1, dA=0.002, d=0.001, rA=1.5, rB=1.4, h=0.02